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PHILOSOPHICAL  PROBLEMS  IN  PHYSIOLOGY  OF  HIGHER 
NERVOUS  ACTIVITY  AND  PSYCHOLOGY 


/Following  Is  the  translation  of  an  article 
by  0.  A.  Krylov  and  V.  I.  Chumak  In  Zh.  Her.  Bey,  lau 
I.  Pjt.  Pavlov  (The  Pavlov  Higher  Nervous  Activity 
Journal),  Volume  12,  No  6,  November-December  1962 t 
page  3  1089*1096 J 

From  8  to  11  May, 1962,  the  All-Union  Conference  on 
Philosophical  Iroblems  of  the  Physiology  of  Higher  Nervous 
Activity  and  Psychology  was  held  In  Moscow.  The  conference 
was  called  by  the  Academy  of  Sciences  USSR  (A3  USSR) ,  the 
Academy  of  Medical  Sciences  USSR  (AMS  USSR) ,  Academy  of 
Pedagogical  Science  RSFSR  (APS  RSFSR),  and  the  USSR  emd 
RSFSR  Ministries  of  Higher  and  Secondary  Special  Education. 
The  rapid  development  of  physiology,  psychology,  and  philos¬ 
ophy  In  the  natural  sciences  and  particularly  the  sciences 
of  the  physical-mathematics  cycle  In  recent  years  has  placed 
the  scientific  community  before  the  necessity  of  summing  up 
results  for  the  period  after  the  Joint  Session  of  the  AS 
USSR  and  AMS  USSR,  devoted  to  problems  of  the  physiological 
teachings  of  Pavlov  (1950),  as  well  as  outlining  plans  and 
ways  for  the  further  development  of  physiology  of  higher 
nervous  activity  and  psychology.  There  Is  no  doubt  as  to 
the  progressive  significance  of  the  1950  Joint  Session. 

The  session  attracted  the  attention  of  scientists  to  the 
rich  scientific  legacy  of  Pavlov,  conclusively  demonstrated 
the  tremendous  Importance  of  Pavlov’s  works  for  the  develop¬ 
ment  of  biology  and  medicine,  subjected  to  criticism  the 
erroneous  concepts  of  foreign  and  Soviet  scientists  and 
outlined  ways  toward  the  further  development  of  physiology 
and  related  medlcal-blologlcal  sciences.  However,  the 
events  occurring  after  this  session  also  had  certain  nega¬ 
tive  features.  Under  the  conditions  of  the  cult  of  person¬ 
ality,  the  only  method  acceptable  In  science,  that  of  con¬ 
viction  and  experimental-logical  proof,  frequently  was 
replaced  administrative  orders  and  decrees.  Psychology  as 
a  science  to  a  great  degree  lost  the  right  to  Independent 
existence  and  was  equated  with  psylology  of  higher  nervous 
activity.  Together  with  the  Idealistic  errors  of  bourgeois 
scientists  the  progressive  achievements  of  foreign  science 
were  also  rejected. 

Of  course  all  of  these  phenomena  were  of  a  temporary 
nature  and  could  not  greatly  slow  down  the  degree  of  forward 
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development  of  solence.  Subsequent  years  brought  new  achieve¬ 
ments  in  the  development  of  Soviet  physiology  and  psychology 
and  the  elimination  of  lag  In  neurophysiology.  This  cor¬ 
responded  In  time  with  a  period  when  progressive  scientists 
In  western  Europe  and  America  through  the  logic  of  experi¬ 
mentation  and  the  experience  of  clinical  studies  came  to 
the  recognition  of  the  great  wealth  of  the  teachings  of 
Pavlov  and  to  a  negation  of  the  view  of  Freud  and  other 
bourgeois  Idealistic  conceptions  In  physiology,  psychology 
smd  psychiatry.  The  conditioned  reflex  became  a  generally 
recognized  International  concept,  the  principle  of  activity 
of  the  entire  brain,  explaining  the  conduct  of  animal  and 
man,  a  method  of  thinking  for  modern  neurophysiologists. 

All  of  this  demanded  the  discussion  of  vital  philosophical 
and  methodological  problems  of  the  physiology  of  higher 
nervous  activity  and  psychology,  synthesis  of  accumulated 
factual  material  and  elaboration  of  further  trends  and 
methods  of  research.  This  conference  was  devoted  to  dis¬ 
cussing  all  of  these  problems.  In  his  opening  speech  the 
director  of  the  Institute  of  Philosophy  of  the  AS  USSR, 
Fedoseyev,  made  a  profound  analysis  of  the  period  subsequent 
to  the  Joint  Pavlov  Session,  noted  the  outstanding  role 
playec*  by  the  works  of  Pavlov  In  the  development  of  Soviet 
physiology,  psychology,  education  and  medicine  and  noted 
the  negative  influence  of  the  Stalin  cult  cf  personality 
on  the  development  of  science.  Fedoseyev  focused  atten¬ 
tion  on  the  fact  that  among  scientists  of  capitalist 
countries  the  Ideology  of  dialectical  materialism  is  becom¬ 
ing  more  and  more  popular.  This  requires  a  differentiated 
approach  to  the  works  of  foreign  scientists.  New  ares  now 
being  developed  In  Soviet  natural  sciences  possess  direct 
succession  with  the  works  of  our  own  classic  natural  scien¬ 
tists.  The  papers  read  and  the  subsequent  discussions  were 
devoted  to  general  philosophical  problems  of  correlating 
the  material  and  Ideal,  objective  and  subjective,  physi¬ 
ology  and  psychology,  matter  and  thought,  concepts  of  the 
structure  of  reflex  and  the  Importance  of  cybernetics  for 
physiology  and  psychology  and,  finally,  certain  particular 
problems  of  philosophy,  psychology  and  physiology. 

The  rapid  growth  of  factual  data  In  the  natural 
sciences  requires  modern  philosophical  synthesis.  ”... 
Without  solid  philosophical  foundation,"  Lenin  wrote,  "no 
natural  sciences  and  no  materialism  can  withstand  the 
struggle  against  the  pressure  of  bourgeois  Ideas  and  restor- 
^lon  of  the  bourgeois  outlook"  (V.  I.  Lenin,  Sochlnenlva 
/work^,  Volume  33»  page  207).  "Therefore  we  are  forced 
constantly  to  turn  to  general  philosophical  problems  of  the 
relationship  between  material  and  Ideal,  objective  and  sub¬ 
jective,  matter  and  consciousness,  thought  and  brain  functions. 


Physiology  and  psychology,"  M.  B.  HI tin  said  In  his  paper, 
"The  Problem  of  the  Material  and  Ideal  in  the  Light  of 
Dialectical  Materialism".  He  noted  that  many  philosophers, 
physiologists  and  psychologists  since  the  Joint  Session  of 
1950,  basing  themselves  on  statements  by  Pavlov  on  the  \uiity 
of  the  psychological  and  physiological  in  the  conditioned 
reflex,  have  embarked  toward  the  elimination  of  psychology 
and  its  dissolution  in  the  physiology  of  higher  nervous 
activity.  The  illogical  nature  of  this  trend  is  quite  ob¬ 
vious.  Pavlov  himself  never  denied  psychology  as  an 
independent  science.  "I  do  not  negate  psychology,"  he  wrote, 
"as  cognition  of  man's  inner  world.  Even  less  am  I  Inclined 
to  deny  anything  of  the  deepest  Inclinations  of  the  human 
spirit.  Here  and  now  I  merely  defend  and  assert  the  absolute 
and  irrevocable  rights  of  natural  scientific  thought  every¬ 
where  and  as  long  as  it  can  manifest  its  power" (I.  P.  Pavlov, 

/Collected  Works/,  3,  Book  1,  page 

Biochemical  changes,  which  are  studied  by  a  special 
science  —  biochemistry,  lie  at  the  root  of  physiological 
processes,  as  is  well  known.  The  laws  of  biochemistry  can¬ 
not  explain  all  principles  of  physiological  phenomena,  which 
are  studied  by  another  discipline  —  physiology.  We  have 
an  analogous  case  in  comparing  physiology  and  psychology. 
Physiological  phenomena  lie  at  the  basis  of  mental  processes, 
but  the  laws  of  mental  processes  cannot  be  boiled  down  to 
laws  of  physiology.  In  a  number  of  cases  study  can  be  of  a 
border-line  nature  between  physiology  and  biochemistry  or 
physiology  and  psychology.  Such  a  border-line  zone  between 
physiology  and  psychology  is  the  physiology  of  higher  nervous 
activity,  which  studies  the  physiological  laws  lying  at  the 
basis  of  mental  phenomena.  In  thf s  respect  we  can  study 
simultaneously  physiological  and  mental  phenomena  vrith  the 
conditioned  reflex  as  our  object  of  study,  iiltin  absolutely 
Justifiably  focused  attention  on  the  fact  that  Soviet 
psychologists  in  recent  years  have  focused  their  efforts 
on  studying  this  border-line,  although  vital,  but  not  the 
only  area  of  psychology,  neglecting  on  the  other  hand 
studies  of  its  other  areas,  which  causes  great  damage  not 
only  to  the  development  of  psychology  Itself  but  also  to 
its  practical  application  in  education,  the  national  econ¬ 
omy  and  military  science.  The  physiological  laws  which  lie 
at  the  basis  of  mental  processes,  which  form  the  content  of 
Pavlov's  teachings,  will  as  formerly  serve  as  natural  science 
foundation  for  psychology.  The  problem  of  the  relationship 
between  physiology  and  psychology  played  an  Important  part 
in  the  paper  by  Shorokhova  and  Kaganov  entitled  "Certain 
Philosophical  Problems  of  Psychology".  Since  mental  activ¬ 
ity  is  an  activity  carried  out  by  the  brain,  the  problem  of 
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relationship  between  the  mental  and  physiological  bolls  down 
to  the  prbblem  of  Interrelationship  between  various  charac¬ 
teristics  (equalities,  determinations,  etc.)  of  one  and  the 
same  phenomenon  —  reflective  activity  of  the  brain.  The 
thesis  that  mental  and  physiological  are  objectively  one 
and  the  same  reality  —  higher  nervous  activity,  does  not 
mean  that  psychology  and  physiology  as  sciences  have  one 
and  the  same  subject  of  study.  The  subjects  cf  these 
sciences  are  different.  The  subject  of  physiology  of  higher 
nervous  activity  are  the  physiological  laws  of  brain  activ¬ 
ity.  Psychology  studies  the  laws  of  the  birth  and  develop¬ 
ment  of  the  mind  In  various  forms  and  manifestations, 
beginning  from  elementary  sensations  and  ending  with  con¬ 
sciousness.  Consequently,  the  mental  Is  Inseparable  from 
the  physiological  and  yet  does  not  amount  to  one  and  the 
same,  but  differs  substantially  from  It,  which  Is  expressed 
In  the  specific  laws  of  psychology.  The  authors  note  that 
the  problem  of  psychology  consists  In  studying  the  nature 
of  the  mind,  consciousness,  man's  Inner  world  as  functions 
of  the  brain,  as  reflections  of  being,  of  the  external  world. 

A  study  of  social  Influences  on  consciousness  and  Its  regu¬ 
latory  role  in  conduct  and  man's  vital  activities  constitutes 
the  central  task  of  psychological  study. 

The  paper  by  D,  A,  Biryukov  entitled  "Primary  Philo¬ 
sophical  iroblems  of  Evolutional  Physiology  of  Higher 
Nervous  Activity",  was  devoted  t''  the  problem  of  the  evo¬ 
lution  of  physiological  and  mental  processes.  The  paper 
discussed  such  problems  little  studied  in  physiology  as 
those  of  the  evolution  of  sensations  and  emotions.  But  par¬ 
ticular  Interest  was  aroused  by  analysis  of  the  relation¬ 
ship  between  physiological  and  mental,  material  and  Ideal, 
weighing  the  various  aspects  of  study,  the  author  asserts 
that  a  study  of  the  human  mind  should  proceed  on  the  one 
hand  according  to  principles  of  the  first  signal  system  and, 
on  the  other  hand,  according  to  principles  of  the  second 
signal  system  (abstraction  and  synthesis).  It  Is  true  that 
the  author  Immediately  stipulates  that  the  concepts  of  first 
and  second  signal  system  remain  for  the  time  being  as  a  scheme, 
not  supplemented  by  experimental  content.  Speaking  of  the 
first  and  second  signal  systems,  Pavlov  had  In  mind  the  pos¬ 
sibility  of  dividing  man's  perceptions  first  Into  percep¬ 
tions  of  concrete  objects  and  second,  objects  transmitted 
by  the  medium  of  word,  speech,  etc.  After  the  Joint  Session 
all  principles  of  the  Pavlovlan  school  were  accepted,  both 
firmly  established  laws  and  hypothetical  structures  as  well 
as  individual  statements,  as  Irrevocable  truths.  Therefore 
scientists  frequently  speak  of  the  first  and  second  signal 
systems  as  firmly  established  facts,  while  certain  morphol¬ 
ogists  put  on  a  practical  plane  the  questlcn  as  to  where  the 


first  signal  system  ends  and  where  the  second  begins  In  the 
human  cerebral  cortex.  The  existence  In  man's  cerebral 
cortex  of  structurally  and  functionally  different  systems, 
connected  In  their  activities  only  with  subject  activity, 
or  only  with  speech  and  tongue,  requires  further  proof. 

Word  and  speech  constitute  primarily  social-historical  pro¬ 
ducts  which  developed  together  with  the  development  of 
society  with  relative  stability  In  the  laws  of  brain  function¬ 
ing.  Sue  to  the  high  degree  of  organization  In  the  human 
brain  the  nature  of  Information  processing  In  It  possesses 
specific  peculiarities  In  comparison  with  animals,  and 
these  functioning  peculiarities  are  manifested  Independent 
of  whether  a  word  or  object  stimulus  is  operating.  Unfor¬ 
tunately,  an  adequate  method  for  studying  the  qualitative 
features  of  higher  human  nervous  activity  has  not  yet  been 
sufficiently  developed.  However  the  success  of  cybernetics 
and  the  bringing  of  psychology  and  physiology  closer  to  the 
physical -mathematical  sciences  gives  us  hope  that  this 
problem  will  be  solved  In  the  near  future. 

A  paper  by  1.  S.  Kupalov,  entitled  "Studies  of  Reflex 
and  Reflex  Action  and  their  Future  Uevelopment",  was  devoted 
to  problems  which  resulted  In  a  lively  discussion.  The  paper 
contains  a  detailed  analysis  of  two  paths  taken  In  the  develop¬ 
ment  of  studies  of  reflex  and  morphophyslological  concepts 
of  the  structure  of  the  conditioned  reflex.  The  author 
carefully  demonstrated  that  the  concepts  of  Pavlov  on  reflex 
are  considerably  broader  than  those  of  Descartes  and 
Sherrington.  The  author  noted  a  close  relationship  between 
the  latest  discoveries  of  neurophysiology  and  the  teachings 
cf  Pavlov,  and  he  Justifiably  pointed  out  the  fact  that 
further  fruitful  development  of  neurophysiology  Is  possible 
only  on  a  philosophical  and  methodological  basis  of  Pavlovlnn 
teachings,  liodern  data  on  the  cyclical  nervous  processes, 
on  preliminary  establishment  of  tonus  on  the  central  ner¬ 
vous  system  and  possible  action  (conditioned  stimulation), 
on  the  formation  of  motivation,  etc.,  do  not  contradict 
Pavlovlan  teachings,  but  rather  develop  them  organically. 

Great  Interest  was  aroused  by  the  studies  of  Kupalov  emd  his 
co-workers  on  situational  and  shortened  conditioned  reflexes, 
on  the  qualitative  nature  of  conditioned  stimulation  (posi¬ 
tive  and  negative  states  of  nerve  centers)  and  autoregulation 
of  the  brain  tonus.  Great  Interest  was  aroused  by  the 
criticism  by  the  author  of  the  basic  premises  of  Sherrington 
expounded  in  the  book  on  Nature .  which  Is  considered 
6u:iong  many  bourgeois  philosopEers  to  be  the  natural  science 
basis  fer  the  Idealistic  philosophy  of  dualism.  This  criti¬ 
cism  aids  In  correctly  approaching  an  evaluation  of  the 
factual  material  of  foreign  scientists  from  the  theoretical 
postlon  of  materialistic  physiology  Gechenov  and  Pavlov. 
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An  interesting  area  of  the  physiology  of  the  Individ¬ 
ual  adaptation  was  dealt  with  In  the  paper  by  E.  A.  Asratyan 
entitled  "The  Conditioned  Reflex  and  Related  Phenomena". 
Individual  adaptation  occurs  at  all  stages  of  phllogenesls. 
However,  low-organization  representatives  of  the  animal 
world  (bacteria,  certain  plants,  the  simplest  coelenterata 
and  some  of  the  lower  chordata)  effect  Individual  adapta¬ 
tion  on  the  basis  of  simpler  physiological  mechanisms  than 
animals  possessing  a  comparatively  highly  organized  central 
nervous  system.  Analysis  of  factual  material  contained  In 
the  paper  points  out  that  In  low-organization  animals  Indi¬ 
vidual  adaptation  Is  achieved  through  the  psychological 
mechanism  of  the  summation  effect  --  the  banung-d omlnant 
phenomenon.  This  mechanism  Is  related  to  the  conditioned 
reflex,  but  Is  not  equated  to  it.  The  latter  Is  the  privi¬ 
lege  of  highly  organized  animals.  Unfortunately  the  problem 
of  the  role  of  the  summation  effect  —  the  banung-d omlnant 
phenomenon,  in  the  conditioned  reflex  actions  of  higher 
animals  has  not  yet  been  solved.  V/e  have  already  noted  that 
a  particularly  lively  discussion  was  caused  by  the  problem 
of  the  structure  of  reflex  and  the  reflex  principle  of 
activity  of  the  nervous  system.  The  conference  devoted 
great  attention  to  this  problem,  which  Is  a  key  problem  for 
methodological  analysis  of  primary  problems  of  physiology 
and  psychology. 

Prom  our  point  of  view  an  Important  role  In  this  area 
was  played  by  the  paper  by  P.  K.  Anakhln,  "Methodological 
Analysis  of  Key  Problems  of  the  Conditioned  Reflex".  The 
paper  presented  an  historical  analysis  of  the  Importance  of 
the  discoveries  of  Pavlov  for  a  profound  understanding  of 
conditions  connected  with  the  origin  and  development  of 
reflective  properties  of  living  matter.  The  paper  pointed 
out  that  the  repetitive  nature  of  phenomena  of  the  extenral 
world  has  foxaid  corresponding  reflection  in  that  of  physical 
chemical  processes  of  living  protoplasm  both  In  the  Hrst 
coacervates  and  In  subsequent  highly  organized  organisms. 
Changes  In  the  environment  have  caused  not  only  specifically 
Inherent  physical-chemical  changes  In  living  protoplasm,  but 
also  changes  which  would  correspond  only  to  future  events  In 
the  outside  world.  This  factor  of  civilization,  that  Is, 
forewarning  of  the  future,  which  was  Introduced  to  physi¬ 
ology  by  Pavlov,  Is  of  tremendous  biological  Importance, 
preparing  ahead  of  time  plants,  microorganisms  and  animals 
for  Imminent  favorable  and  unfavorable  changes  In  environ¬ 
ment.  The  principle  of  forestalling  reflection  of  actuality 
adaptation  to  future  but  not  yet  occurring  events  of  course 
constitutes  a  basic  sign  of  the  conditioned  reflex.  Hence 
we  form  a  conclusion  that  a  forestalling  reflection  of  the 
external  world  constitutes  a  universal  quality  of  living 


matter,  which  has  joined  all  the  forms  of  adaptive  behavior 
..  conditioned  and  unconditioned,  Inborn  and  acquired. 
Considerable  space  was  devoted  In  the  paper  to  criticism  of 
the  Cartesian  reflex  theory  and  philosophical  substantiation 
of  the  principles  of  the  functional  system.  The  Cartesian 
reflex  In  the  form  of  an  arc,  according  to  general  recogni¬ 
tion  does  not  satisfy  modern  physiology.  This  Is  univer¬ 
sally  accepted  now.  But  no  matter  how  reflex  Is  presented, 
this  central  pheonomenon  In  the  activity  of  the  nervous 
system, at  the  present  level  of  knowledge,  which  may  replace 
the  old  concept  of  the  reflex  arc,  remains  an  unresolved 
problem  for  many  scientists.  Therefore  they  willy  nllly 
depend  on  the  "settled"  Csa*teslan  arc  In  physiology. 

In  elaborating  the  theory  of  functional  system, 

Anakhin  Introduced  to  the  three-element  arc  of  the  reflex 
a  fourth  element,  the  so-called  action  acceptor,  which 
assesses  the  completed  act  through  reverse  afferentatlon. 

Such  a  concept  of  the  unit  of  nervous  activity  Is  a  step 
forward  toward  comprehending  the  behavior  and  total  activity 
of  the  brain.  The*  functional  system  as  a  principle  of 
activity  of  the  nervous  system.  Its  development  (systomo- 
senesls)  and  improvement  have  been  discussed  frequently  In 
print.  Scientists  have  long  focused  attention  on  the 
presence  of  a  cyclical  Interaction  In  the  nervous  system. 

Even  in  Descartes,  In  deliberations  on  the  coordination  of 
movements,  one  can  find  elements  of  "inverse  relation". 

Bell  described  an  Inverse  nervous  relationship  between  the 
Btuscles  In  the  central  nervous  system  at  the  beginning  of 
the  19th  century.  The  circular  nature  of  the  movement  of 
stimulus  as  a  principle  of  nervous  system  activity  was 
proposed  In  1836  by  Fllomafltskly.  No  wonder  as  Koshtoyants 
In  describing  the  history  of  physiology  wrote:  "The  Idea 
of  circular  movement  of  the  nervous  process,  it  seems  to 
me,  belongs  entirely  to  Fllomafltskly"  (Ocherkl  no  Istorll 

flziol^ogll  V  Rossll  ^ss -ys  on  the  History  of  Physiology  In 
usslaj  iCoscow- Leningrad ,  1946,  pages  114-115). 

I.  M,  Sechenov  pointed  out  the  existence  of  the  cycli¬ 
cal  path  of  stimulus  movements  In  explaining  the  physiolog¬ 
ical  basis  of  "dark"  muscle  sense,  as  did  Samoylov  In 
studying  the  heart  and  bell  of  the  jellyfish.  However,  In 
spite  of  the  fact  that  scientists  long  ago  noticed  this 
fact,  only  in  recent  years,  in  connection  with  the  work  of 
Anokhin  etnd  others,  as  well  as  with  the  development  of 
cybernetics,  this  type  of  nervous  process  was  given  leading 
Importance  in  brain  activity  and  behavior  of  the  whole 
organism.  The  circular  type  of  stimulus  movement  received 
new  content  and  further  development  In  the  works  of  Soviet 
neurophysiologists . 

N.  I.  Graschenkov  and  colleagues  In  their  paper 
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(data  of  Gel'fand  and  Tseytlln) .  The  "Immaterial”  variables 
are  structural  and  functional  reactions  of  the  organism 
which  can  in  the  process  of  adaptation  undergo  sharp  changes, 
while  the  "material"  variables  remain  stable.  For  example, 
a  cat  can  always  be  distinguished  from  animals  of  another 
species  by  its  "material"  variables,  while  an  individual 
cat  can  be  distinguished  from  representatives  of  the  same 
species  by  its  "immaterial"  variables.  Utilization  of  the 
above  mentioned  mathematical  idea  for  analyzing  biological 
parameters  of  an  extremely  broad  profile  will  aid  in  under¬ 
standing  more  deeply  the  processes  of  evolution,  chemism  of 
the  tissues  and  various  forms  of  adaptive  behavior.  Bernshteyn, 
in  crltlzlng  the  reflex  arc,  unfortunately  went  as  far  as  to 
deny  the  reflex  principle  of  nervous  activity.  For  example, 
an  orientation  reflex,  in  the  opinion  of  the  author,  can 
never  be  called  a  reflex  and  is  viewed  only  as  a  reaction. 
Obviously  the  author  equates  the  principle  of  reflex  activity 
to  the  reflex  arc  which  is  merely  a  particular  expression 
of  its  structural  organization.  The  reflex  is  the  general 
philosophical  concept  of  the  reflex  activity  of  highly 
organized  living  forms  carried  out  by  the  central  nervous 
system.  In  the  rich  heritage  of  the  classics  of  Russian 
physiology  Bernshteyn  could  not  find  sequence  with  modem 
physiological  concepts  add  in  these  works  saw  practically 
nothing  besides  "classical  mechanicism"  in  the  form  of 
"mosaicism",  "atomism"  and  "equation  of  the  organism  with  the 
environment".  Naturally  the  majority  of  those  participating 
in  the  discussion  (Asratyan,  Gurevich,  Chernigcvskly,  Zubkov 
and  others)  sharply  protested  against  such  an  unwarranted 
assessment  of  the  wealth  of  ideas  of  the  leading  representa¬ 
tives  of  Russian  physiological  thought,  primarily  the  works 
of  lavlov.  The  concept  of  "physiology  of  activity"  proposed 
by  Bernshteyn  also  failed  to  find  support.  The  concept  of 
a  relationship  between  the  organism  and  the  environment  as 
"the  overooming  of  this  environment  ...  in  the  direction 
of  a  generic  program  of  development  and  self-provision" 
forces  us  to  wonder  what  sort  of  a  generic  program  of  develop¬ 
ment  this  is,  who  has  formulated  this  program  and  placed  it 
into  living  matter,  as  if  in  a  cybernetics  machine,  was  the 
comment  made  by  Zubkov.  The  motif  of  the  mechanistic  con¬ 
cept  of  the  conditioned  reflex  of  the  insufficiency  of  the 
ideas  and  concepts  of  Favlovian  physiology  for  explaining 
new  facts,  was  also  heard  in  a  number  of  other  speeches. 

Bongard  believes  that  the  system  even  of  rather  complex 
conditioned  reflexes  is  clearly  Insufficient  for  explaining 
the  activities  of  the  living  organism.  Postulating  the 
competence  of  cybernetics  by  verifying  with  models  whether 
or  not  to  approve  various  physiological  theories  and  hypoth¬ 
eses  and  discovering  that  of  the  elements  forming  the 
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"Plalectlcal  Materialism  and  3ome  Problems  of  Modern  Neuro¬ 
physiology"  synthesized  the  factual  material  of  neurophysi¬ 
ology  obtained  by  modern  research  methods  from  the  view¬ 
point  of  the  philosophy  of  dialectical  materialism.  They 
gave  an  historical  analysis  of  the  doctrine  of  analyzers 
as  communications  channels,  discussed  the  problem  of  coding 
information  in  the  organism,  critically  discussed  the 
former  concept  of  the  structure  of  reflex  and  the  reflex 
theory,  presupposing  a  hard  fixation  of  reflexes.  As  Anokhin, 
Grashchenkov  introduced  into  the  reflex  structure  the 
apparatus  of  probability  foresight  (forestalling  reflection 
of  actuality) .  The  paper  demonstrated  the  heterogeneous 
form  of  reaction  of  various  parts  of  the  nerve  cell  to  the 
effect  of  stimulus,  the  role  of  various  sections  of  the 
neuron  in  the  expression  of  local  processes  responsible  for 
stimulation  or  retardation  of  the  cell,  the  importance  of 
the  electrical  field  orglnatlng  from  local  processes,  on 
total  integration,  and  the  capacity  of  autoregulation  in  the 
neuron  through  reflective  axon  collaterals.  Neuron  physi¬ 
ology  was  presented  in  Connection  with  the  function  of  the 
brain  as  a  whole,  conduct  and  nature  of  general  bioelectric 
activity,  regulated  in  the  form  of  BEG.  The  leading  role  of 
cyolical  connections  was  emphasized  for  the  autoregulating 
brain  activity  in  the  importance  of  cybernetics  as  a  bridge 
linking  the  exact  sciences  with  physiology  and  other  bio¬ 
logical  disciplines.  The  concepts  of  Anokhin  and  other 
scientists  on  the  presence  of  probability  foresight  in 
the  reflex  action  of  the  apparatus,  a  correction  afferenta- 
tion  system  and  certain  other  mechanisms  of  nervous  activity 
from  the  viewpoint  of  a  number  of  persons  participating  in 
the  discussion  (Asaratyan,  Voronin,  Chernigovskiy,  etc.)  are 
not  original.  These  facets  of  reflex  activity  in  their 
opinion  can  be  completely  described  in  concepts  and  ideas 
taken  from  the  works  of  Pavlov,  Sechenov  and  Samoylov. 

The  use  of  cybernetic  concepts  in  studying  the  func¬ 
tions  of  the  brain  form  the  contents  of  the  paper  by  N.  A. 
Bernshteyn  entitled  "New  Lines  of  Development  in  Physiology 
and  their  Relationship  to  Cybernetics".  On  the  basis  of 
achievements  in  cybernetics  Bernshteyn,  as  Anokhin  and  Grah- 
chenkov,  tries  to  prove  that  the  concept  of  the  reflex  arc, 
which  has  been  of  great  service  in  physiology,  should  be 
replaced  by  the  concept  of  circular  movement  of  the  nerve 
impulses  with  control-correction  afferentatlon  (inverse 
afferentation,  according  to  Anokhin)  and  with  the  presence 
in  the  central  nervous  system  of  "a  probability  foresight 
apparatus"  ("required  future  model").  Much  interest  was 
aroused  by  the  materials  of  the  paper,  on  the  possibility  of 
mathematical  grouping  of  a  specific  class  of  fimctlons  of  a 
large  number  of  variables  into  "material"  and  "Immaterial" 
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conditioned  reflex  In  models,  It  Is  impossible  to  assemble 
a  device  copying  the  process  of  human  learning,  Bongard 
comes  to  the  conclusion  that  the  reflex  theory  Is  unfounded 
In  explaining  the  complex  behavior  of  man.  We  should  note 
that  this  chain  of  logic  clearly  errs  through  a  lack  of 
comprehension  of  the  Interrelationships  existing  between 
cybernetic  models  of  physiological  processes  and  the  pro¬ 
cesses  themselves  occurring  In  the  living  organism,  and 
under-estlmatlon  of  the  qualitative  peculiarities  Inherent 
to  the  living  structure,  hence  the  over-estimation  of  the 
possibilities  of  using  models  and  errors  In  the  conclusions. 

E.  Sh.  Ayrapet^yants  in  his  paper  noted  the  negative 
role  In  popularizing  the  teachings  of  Pavlov  played  by 
the  article  by  Parln  entitled  "Authority  of  Pacts",  published 
In  the  Llteraturnava  Gazeta  (Literary  Gazette), 
on  24  February  1952 r  Criticizing  the  theory  of  cortico¬ 
visceral  physiology  and  pathology,  Parln,  evidently  embrac¬ 
ing  the  data  In  the  dissertation  by  Mansurov  and  having  no 
personal  experience  In  the  area  of  physiological  and  patho¬ 
logical  studies  of  higher  nervous  activity,  made  the  In¬ 
correct  assertion  that  changes  In  the  cerebral  cortex  con¬ 
stitute  the  effect  and  not  the  caus.^.,  for  example,  of  such 
ailments  as  hypertonia.  Without  a  doubt  the  disease  In¬ 
fluences  the  functional  state  of  the  organism  and  cerebral 
cortex,  but  this  does  not  constitute  proof  that  changes  In 
the  activities  of  the  cerebral  cortex  cannot  be  cause  for 
one  affection  or  another.  It  Is  hardly  likely  that  a  mat¬ 
erialist  physiologist  would  argue  the  role  played  by  the 
environment  and  living  situations  In  the  pathogenesis  of 
many  diseases  of  neurogenic  origin.  Assessment  of  this 
situation  takes  place  primarily  through  the  higher  sections 
of  the  central  nervous  system  and  the  cerebral  cortex.  The 
reaction  of  the  higher  sections  of  the  brain  determines 
changes  in  the  vegetative  functions  and  humoral  environment 
of  the  organism,  which  under  specific  conditions  can  cross 
the  borderline  of  adaptive  effects,  from  which  the  disease 
occurs.  The  relationship  being  effected  between  the  cortical 
elements  and  various  vegetative  functions  is  another  matter. 
Here  various  hypotheses  are  possible  and  much  research  must 
be  done. 

The  development  of  cybernetics  and  universal  automa¬ 
tion  In  production  have  placed  new  problems  not  only  before 
physiology  but  also  psychology.  Success  In  automation  has 
led  to  a  situation  whereby  more  and  more  not  only  manual, 
physical  labor  Is  replaced  by  machinery  but  also  mental 
operations,  Leont’yev  and  Fanov,  In  their  paner  entitled 
"The  Psychology  of  i.an  and  Technical  Progress",  showed  a 
parallelism  In  the  evolution  of  production  and  the  problems 
of  labor  psychology.  The  authors  postulated  the  basic 
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problem  of  the  capacities  of  modern  automatic  machinery  and 
the  capacities  of  man.  It  Is  a  well  known  fact  that  the 
capacities  of  electronic  computers  have  advanced  so  far 
that  philosophical  problems  have  been  brought  to  the  fore : 

Is  a  machine  capable  of  creation,  can  a  maohlne  reproduce 
all  the  functions  of  the  brain,  and,  finally,  on  the  basis 
of  the  laws  of  cybernetics  Is  It  possible  to  create  a 
device  possessing  all  the  properties  of  the  "living".  The 
paper  postulated  the  thesis  that  such  mental  processes  as 
perception,  memory,  thinking  and  In  general  analytical- 
synthetic  brain  activities  in  humans  are  carried  out  accord¬ 
ing  to  a  completely  different  principle  than  In  a  machine. 

The  language  of  the  machine  Is  the  language  of  numbers. 

The  translation  of  a  text  from  one  language  to  another  Is 
effected  by  a  machine  through  recoding  from  one  code  (language) 
to  another,  and  not  according  to  the  Idea  content  of  the 
words,  as  Is  done  by  man.  The  creation  of  a  machine  cap¬ 
able  of  carrying  out  all  brain  activities  at  least  for  the 
present  constitutes  just  as  difficult  a  task  as  the  creation 
of  an  artificial  living  organism.  It  Is  true  that  just  as 
the  laws  of  mechanics,  discovered  In  building  the  first 
machines,  are  applicable  to  the  living  organism,  so  the 
general  cybernetic  laws  In  a  computer  can  be  applied  to 
certain  functions  of  the  brain.  As  was  pointed  out  In  the 
paper,  the  development  of  machine  technology  changes  the 
role  of  nan  in  production.  This  process  Is  perceived  by 
some  bourgeois  scientists  as  the  removal  of  man  from  the 
sphere  of  production.  Leont'yev  and  Panov  conclusively 
showed  that  together  with  the  development  of  technology 
there  Is  a  more  rapid  growth  In  human  knowledge.  The  machine 
frees  the  human  brain  from  many  simple  operations  and  man 
receives  the  opportunity  to  carry  out  synthesizing  operations 
which  are  Impossible  without  machine  Information.  Thus  the 
role  of  man  In  production  Is  not  eliminated  but  on  the  con¬ 
trary  Is  Increased  In  Importance.  The  development  of  ato- 
matlon  and  the  exact  natural  sciences  makes  It  Impossible 
to  delineate  the  possible  limits  for  machines,  but  It  Is 
alsc  Impossible  to  delineate  the  limits  of  the  possible  for 
man,  equipped  with  modern  technology. 

A  paper  by  A.  R.  Luriy  was  devoted  to  problems  of  the 
relationship  between  the  human  brain  and  mental  activity. 

The  author  demonstrated  on  the  basis  of  a  large  quantity  of 
clinical  material  that  any  complex  "mental  function"  — * 
perception,  purposeful  action,  speech,  writing,  reading, 
counting  —  never  "falls  out"  Isolated  during  damage  to 
a  limited  section  of  the  cerebral  cortex,  for  always  the 
activity  of  the  most  varied  functions  Is  disturbed.  These 
data  have  made  It  necessary  to  reassess  former  concepts  of 
the  localization  of  functions  and  organization  of  the  brain. 

The  speaker  proposed  to  differentiate  two  meanings  of  the 
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term  ’’function"  —  as  the  function  of  specific  tissue  (func¬ 
tion  of  secretion  and  that  of  contraction)  and  as  complex 
adaptive  activity  carrying  out  various  jobs  (the  function 
of  breathing)  that  of  locomotion,  etc.).  I'dental  activity 
always  relates  to  the  second  of  the  meanings  of  the  term 
function  and  Is  carried  out  not  by  limited  sections  of  the 
brain  but  by  complex  systems  of  constellations,  nerve  for¬ 
mations,  which  can  achieve  one  and  the  same  effect  by 
various  means.  Just  as  It  Is  Impossible  to  point  out  a 
limited  section  of  the  elements  of  a  computer  which  carry 
out  only  one  complex  operation,  for  example,  only  the 
translation  of  a  text  from  one  language  to  another  or 
merely  weather  forecasting,  etc..  It  Is  also  to  point 
out  limited  sections  of  the  brain  which  carry  out  merely 
one  form  of  complex  adaptation.  The  loss  of  any  element 
Inevitably  leads  to  disturbance  of  the  entire  system,  al¬ 
though  in  various  adaptive  reactions  this  disturbance  Is 
manifested  In  differing  ways,  depending  on  which  element 
has  been  damaged.  System  analysis  of  mental  processes  and 
their  brain  organization,  as  shown  by  Lvirly  makes  It  possible 
to  penetrate  deeper  Into  diagnosis  of  Illness  and  find  ways 
of  restoring  impaired  mental  activities,  means  of  replacing 
lost  elements  with  whole. 

S.  A.  Sarklsov,  In  his  paper  entitled  "natural  Scien¬ 
tific  and  Philosophical  Problems  of  the  Present  State  of 
the  Science  of  the  Brain",  on  the  basis  of  specific  morpho¬ 
logical,  physiological  and  biohlstochemlcal  data  developed 
a  theory  of  the  dynamic  localization  of  the  functions  In 
the  central  nervous  system  and  the  cerebral  cortex.  The 
author  also  furnished  a  more  efficient  classification  of 
the  cerebral  cortex  formations.  In  particular,  studies  by 
fellows  of  the  Brain  Institute  of  the  AMS  USSR  demonstrated 
conclusively  that  one  part  of  the  Insular  region  has  a 
direct  relationship  to  the  olfactory  analyzer  and  the  other 
—  to  the  cortical  end  of  the  speech-motor  analyzer  (I.  A. 
Stankevlch) .  As  Is  well  known  all  cells  of  the  cerebral 
cortex  participate  In  mental  activity,  but  their  partici¬ 
pation  Is  not  equal.  A  particular  role  In  the  tracing 
processes  of  nervous  activity  and  the  processes  of  memory. 

In  the  opinion  of  Sarklsov,  is  played  the  stellate  cells. 

The  stellate  cell  system  possesses  a  great  number  dendrite 
branchings  and  their  quantity  In  phllo-  and  ontogenesis  In 
the  cortical  ends  of  the  analyzers  progressively  Increases, 
and  there  Is  a  particularly  large  number  In  the  young  sur¬ 
face  layers  of  the  cerebral  cortex  In  humans.  It  Is 
Interesting  that  the  axons  of  stellate  neurons.  In  contrast 
to  the  pyramidal  and  spindle  cells  usually  do  not  go  beyond 
the  limits  of  the  cortices  of  the  large  cerebral  hemispheres, 
and  frequently  beyond  the  limits  of  one  layer.  The  paper 
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also  introduced  electrophyslologlcal  data  Indicating  the 
particular  role  played  by  the  stellate  cells  in  forming 
tracer  reactions.  In  conclusion  Sarklsov  criticized  Ideal¬ 
istic  concepts  developed  abroad  In  the  area  of  brain 
physiology  and  morphology.  P.  V.  Bassln  In  his  paper 
entitled  "Consciousness  and  the  'Unconscious'",  criticized 
Freud  and  the  Freudlsts  In  their  approach  to  the  study  of 
the  "unconscious".  This  problem  Is  dealt  with  comparatively 
little  in  Soviet  psychology  and  psychiatry,  although  It  Is 
of  great  theoretical  and  practical  Importance.  The  problem 
of  the  "unconscious"  Is  presented  rather  fully  In  Soviet 
psychology  In  the  form  of  the  "purpose"  theory  by  Uznadze, 
while  views  close  to  It  In  physlologicl  literature  are  those 
of  Anokhin,  Grashchenkov,  and  Bernshteyn  on  the  existence  In 
the  central  nervous  system  of  a  probability  foresight  appa¬ 
ratus  —  progtanxdTig  —  preceeding  actual  events.  The  paper 
demonstrated  the  Importance  of  the  "unconscious"  In  forming 
the  content  side  of  consciousness  and  the  presence  of  a 
genetic  link  between  the  "unconscious"  and  consciousness. 
Perhaps  this  is  the  most  serious  attack  against  the  Freudian 
concept  which  views  the  "unconscious"  and  consciousness  as 
two  heterogeneous,  antagonistic  points  and  which  postulates 
the  unconditional  subjugation  of  the  consciousness  to  the 
"unconscious".  This  reactionary  concept  can  be  success¬ 
fully  overcome,  as  pointed  out  by  Bassln,  by  an  objective 
analysis  of  unrealized  forms  of  higher  nervous  activity. 

The  problem  of  studying  typological  properties  of 
the  nervous  system  and  their  importance  for  psychology  was 
dealt  with  in  the  paper  by  B.  1-i.  Teplov.  A  study  of  the 
typological  properties  of  the  nervous  system  Is  of  great 
practical  Importance  In  education.  In  Industry  and  medicine. 
The  author  first  demonstrated  that  the  strong  type  of  ner¬ 
vous  system  possesses  a  high  capacity  for  work  and  low 
sensitivity  (reaction),  while  the  weak  type  of  nervous 
system  on  the  contrary  has  a  low  capacity  for  work  and  high 
sensitivity.  These  typological  properties  of  the  nervous 
system  can  under  some  conditions  be  advantageous  for  the  weak 
type  and  under  others  for  the  strong  type.  The  author  pos¬ 
tulated  the  practical  task  of  finding  for  each  type  of  ner¬ 
vous  system  the  best  ways  and  means  of  training,  education 
and  labor  organization. 

The  conference  totaled  up  the  results  of  the  great 
amovint  of  work  done  by  philosophers,  physiologists  and 
psychologists.  In  summing  up  the  work  of  the  conference, 

M.  N.  Fedoseyev  noted  a  new  and  higher  level  of  philosophical 
syntheses  and  a  deep  penetration  of  the  dialectical  method 
of  research  Into  physiology  and  psychology.  The  rapid  devel¬ 
opment  and  bringing  together  of  cybernetics,  mathematical 
logic,  biophysics  and  biochemistry  with  the  physiology  of 
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scientific  elaboration  of  the  rich  material  obtained  by  neuro¬ 
surgeons  during  operations  and  during  dlsectlon  Is  Impos¬ 
sible. 

A  study  of  the  process  of  formation  of  the  neocortex 
of  the  human  brain  at  various  stages  of  ontogentlc  develop¬ 
ment,  carried  out  in  the  Brain  Institute,  reveals  the 
laws  of  the  sequential  development  of  the  cortex  and  Its 
Individual  areas.  Various  rates  of  development  have  been 
established  for  the  architectonic  formations  In  embryo- 
genesis.  A  most  complex  development  occurs  In  phllogenet- 
ically  new  formations  of  the  cortex  of  the  large  hemispheres. 
Depending  on  the  level  of  phllogenesls,  at  which  a  given 
representative  of  the  animal  world  happens  to  be,  the  cor¬ 
tical  ends  of  the  analyzers  differ  by  complexity  of  archi¬ 
tectonic  structure  and  area.  For  example.  In  respect  to 
the  entire  surface  of  the  hemisphere  the  occipital  region 
(according  to  Fllimlnov)  takes  up  24^  In  lower  monkeys, 

21^  in  higher  monkeys,  12, i  In  man,  suad  the  lower  parietal 
region,  having  a  relationship  to  the  complex  forms  of  brain 
activity,  occupies  (according  to  ohevchenko)  0.4T:  in  lower 
monkeys,  3.3'i  in  higher  monkeys,  7.7/o  In  man;  the  sincipital 
region  (according  to  Kononova}  lO/o  In  lower  monkeys,  13.5^ 
in  higher  monkeys,  and  24^o  in  man.  Along  with  this  we  note 
a  multiplicity  of  architectonic  structures  of  these  areas, 
which  of  course  Indicates  the  differences  In  the  functional 
mechanisms  of  brain  activity.  The  results  of  years  of 
research  carried  out  In  this  area  make  it  possible  for  us 
to  speak  of  an  efficient  classification  of  formation  of  the 
cortex  of  large  hemispheres  (Fllimlnov) ,  which  has  a  direct 
relationship  to  the  problem  of  f'onctlon  localization. 

According  to  this  research  the  entire  cortex  of  the  large 
brain  is  divided  into  five  primary  zones;  new  cortex  (neo- 
cortex),  old  cortex  (archlcortex) ,  ancient  cortex  (paleo¬ 
cortex)  ,  connective  periarchlcortlcal  cortex  and  connective 
peripaleocortex.  These  data  established  on  the  basis  of 
studying  the  evolution  of  the  brain,  are  of  substantial 
Importance  for  problems  dealing  with  the  localization  of 
functions  In  the  cortex  of  the  large  brain.  The  data  pro¬ 
duced  by  this  research  primarily  speak  out  strongly  against 
equlpotentlallsm.  If  the  cortex  of  the  large  hemispheres 
consists  of  formations  of  extremely  differing  structure, 
beginning  from  primitive  formations  of  the  ancient  cortex 
and  ending  with  exceptionally  complex  formations  of  the  neo¬ 
cortex,  how  can  we  speak  of  equlpotentlallty  of  cortical 
formations?  But  evolutionary  morphology,  establishing  con¬ 
nective  formations,  Just  as  definitely  speaks  out  against 
the  viewpoint  of  narrow  locallzatlonlsm.  It  Is  quite 
obvious  that  functional  features  should  correspond  to 
structural  features  established  by  evolutionary  morphology. 
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higher  nervous  activity  and  psychology  requires  a  creative 
philosophical  dialectical  materialist  approach.  The  union 
of  philosophers  and  natural  scientists  should  grow  stronger 
In  Its  dally  work.  The  conference  emphasized  also  the 
theoretical  and  practical  Importance  of  psychology  as  an 
Independent science.  The  conference  demonstrated  the  solid¬ 
ity  of  the  basic  principles  of  Pavlovlan  teachings  and  the 
reflex  principle  of  nervous  activity.  Negation  of  the 
reflex  principle  of  nervous  activity  is  tantamount  to  denial 
of  the  dialectical  materialist  theory  of  reflection,  the 
natural  scientific  method  of  research  and  the  materialistic 
concept  of  reality.  The  philosophical  principle  of  reflex 
activity  should  differ  In  a  clear-cut  manner  from  the  con¬ 
crete  morphophyslologlcal  concept  of  reflex.  New  views  on 
the  structure  of  reflex  are  closely  linked  with  the  con¬ 
cepts  of  Pavlov,  proceed  from  them,  but  are  not  Identical. 
Quite  Incorrect  Is  the  position  of  those  persons  speaking 
at  the  conference,  who,  not  seeing  the  progressive  move¬ 
ment  of  science,  continue  to  assert  that  nothing  basically 
new  has  been  Introduced  to  the  teachings  of  Pavlov.  Sequence 
and  Innovation  must  find  correct  dialectical  materialistic 
comprehension  on  the  part  of  research  scientists.  The  con¬ 
ference  found  that  the  creative  scientific  elaboration  of 
problems  of  psychology  and  physiology  of  higher  nervous 
activity  in  humans  should  be  developed  more  extensively  In 
the  AS  USSR,  A>1S  USSR,  the  Academy  of  ledasoglcal  Sciences, 
RSFSR  and  other  scientific  Institutions.  "The  nation 
expects  fine  deeds  from  us,  constant  work  for  society,  for 
communism,"  Fedoseyev  said.  This  job  can  be  completed  only 
under  the  banner  of  lavlovlan  teachings,  under  the  banner 
of  .-larxlsm- Leninism,  under  the  banner  of  the  scientific 
method  alone  —  dialectical  materialism. 
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NATURAL  SCIENTIFIC  AND  IHIL030FHICAL  IROBLEMS 
OP  THE  PRESENT  STATE  OP  SCIENCE  OP  THE  BRAIN 


following  Is  the  translation  of  an  article  by 
P.  A,  Sarklsov  in  Zhynal  Vysshey  Nerynoy 
Deyatel'nostl  Imenl^  F.  Pavlova.  Voitune  12, 
No  6,  November-DecemMr  19^2,  pages  985-lOOOj/ 


(Paper  read  at  a  conference  on  philosophical  problems  of  the 
physiology  of  higher  nervous  activity  and  psycholcgy  on  8-11 
Aay  1962  in  Moscow.) 


The  success  of  modern  natural  science  has  tremendously 
expanded  our  concepts  of  the  surrounding  world,  is  arming 
man  with  new,  scientifically  substantiated  knowledge  in  the 
fight  to  subjugate  nature  to  man,  for  creative  victories  of 
man,  for  a  happy  life.  Clear  manifestations  of  modern  nat¬ 
ural  science  and  technical  achievements  are  the  successes 
of  man  in  conquering  space,  which  are  opening  up  a  new  era 
in  the  history  of  mankind.  Although  even  before  our  era 
certain  thinkers  spoke  of  the  heart  and  then  of  the  brain 
of  man  as  the  seat  of  the  "spirit”,  "soul",  real  scientific 
studies  on  these  problems  began  in  the  last  century  and 
are  connected  with  success  in  the  anatomical,  clinical  and 
physiological  sciences  in  studying  the  organisms  of  animals 
and  man,  particularly  success  in  the  study  of  the  human 
brain.  Using  the  words  of  Pavlov,  we  can  say  that  the 
human  brain  which  created  modern  natural  science  has  itself 
beccme  the  subject  of  natural  science  investigation.  Indeed, 
in  the  area  of  knowledge  of  the  structure  and  function  of 
the  brain  —  this  "highest  form  of  organized  matter"  (Lenin) 
—  modern  natural  science  has  achieved  significant  success, 
equipping  specialists  in  the  fields  of  psychoneurology, 
physiology,  psychology,  gnoseology,  also  expanding  our 
natural  scientific  horizcns  in  the  fight  against  idealistic 
and  reactionary  philosophical  concepts  in  ccmprehendlng  the 
basic  problem  of  modern  philosophy  —  the  problem  of  matter 
and  consciousness. 

Historical  examinaticn  of  this  problem  shows  that 
with  the  development  of  science  there  are  more  and  more 
followers  of  materialistic  monism,  recognizing  the  brain  as 
the  organ  of  thought  and  consciousness,  asserting  that 
thought  and  consciousness  constitute  a  property  and  func¬ 
tion  of  the  brain.  The  adherence  of  various  forms  of 
idealistic  and  anti-scientific  concepts  in  teachings  on  the 
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brain  are  losing  more  and  more  ground.  We  can  trace  step  by 
step  the  struggle  between  two  diametrically  opposed  concepts, 
which  Is  at  the  present  time  becoming  more  violent  and  talcing 
on  a  particularly  aggravated  nature.  In  this  struggle  modern 
natural  science,  armed  with  Marxlst-Ienlnlst  philosophy  and 
the  successes  of  science  and  technology,  expanding  our 
knowledge,  at  the  same  time  enriches  the  philosophical 
horizons  of  l^iarxlsm-Lenlnlsm  with  new  confirmations.  The 
problems  of  the  structure  and  function  of  the  brain,  problems 
of  localization  of  functions  and  particularly  of  higher 
neuro-mental  functions  and  their  relationship  to  the  brain 
have  occupied  for  centuries  and  continue  to  occupy  the  atten¬ 
tion  of  large  numbers  of  theoretical,  experimental  and 
clinical  research  scientists. 

The  classical  works  of  Sechenov  first  laid  the  founda¬ 
tions  of  physiology  of  the  brain,  and  later  the  works  of 
Pavlov  created  a  genuine  physiology  of  the  large  cerebral 
hemispheres.  Creation  of  the  theory  of  conditioned  reflex 
activity,  the  concept  of  analyzers,  the  first  and  second 
signal  sytems,  establishment  of  regular  processes  of  com¬ 
plex  mechanisms  of  structure  and  functions  and  their  Inter¬ 
relations  under  any  conditions  that  the  organism  of  animal 
and  man,  on  a  basis  of  the  principle  of  the  oneness  of 
organism  and  environment  —  provided  further  success  In  the 
development  of  brain  science.  Due  to  Povlovlan  physiological 
teachings,  to  new  achievements  In  experimental  physiology 
and  success  of  the  area  of  new  methods  of  studying  the  Inti¬ 
mate  mechanisms  of  brain  activity,  modem  science  has 
become  enriched  with  numerous  works  by  Soviet  and  foreign 
scientists  on  the  structure  and  functions  of  the  brain. 

Among  these  achievements  an  Important  position  Is  occupied 
by  a  study  of  the  complex  cyto-  and  myeloarchitectonic  pecul¬ 
iarities  of  brain  structure,  the  Importance  of  which  was 
discussed  by  Pavlov  In  his  fight  against  so-called  equl- 
potentlallsm.  "Can  all  of  these  numerous  variations  In  the 
structure  of  Individual  sections  of  the  brain  be  without 
specific  dynamic  Importance?"  he  asks  and  categorically 
asserted:  ".  .  .  All  dlsccvered  details  In  construction 
sooner  or  later  must  find  their  dynamic  significance"  (Pavlov, 
Izbrannvve  Prolzvedenlva  /Selected  work^,  1958,  page  374). 

A  majer  achievement  of  solence  In  this  respect  Is  the 
determination  of  architectonic  features  of  cortex  of  the  large 
hemispheres  (i^ieynert,  Bets,  Campbell,  Brodman,  3.  and  0. 

Vogt,  Ekonomo,  etc.).  In  recent  decades,  particularly  In 
the  works  of  Soviet  scientists,  a  great  stride  forward  has 
been  taken  In  studying  the  great  variety  of  architectonic 
formations  In  various  sections  of  the  large  cerebral  hemi¬ 
spheres,  as  well  as  In  studying  their  evolution  In  the 
process  of  phllo-  and  ontogenesis.  In  the  comprehension  of 
the  dynamic  localization  of  function  our  old  concepts  are 
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changing  on  the  so-called  strictly  organic  "centers".  This 
is  furthered  by  modern  research  in  experimental  physiology, 
electroencephalography  and  histochemistry.  A  correct  under¬ 
standing  of  the  problem  of  localization  of  fubctlons  will 
be  furthered  to  a  great  extent  by  new  data  on  the  evolutional 
morphology  of  the  central  nervous  system. 

This  paper  contains  some  results  of  modern  research  in 
the  structure  and  function  of  higher  sections  of  the  central 
nervous  system.  These  data  are  viewed  in  the  aspect  of 
methodological  and  philosophical  concepts  of  the  brain  as  an 
organ  of  higher  nervous  activity.  Sata  are  Included  on  the 
following  problems:  1)  variability  of  cytoarchl tectonic 
fields  of  the  cortex  of  the  large  cerebral  hemispheres  of 
various  animals  and  man  In  the  light  of  problems  of  localiza¬ 
tion  of  functions,  2)  interrelationship  between  cortex  and 
subcortical  formations,  3)  neuron  structures  of  the  central 
nervous  system  and  their  connections,  and  4)  functional  inter¬ 
pretation  of  certain  neuron  structures  of  the  cortex  of  the 
large  hemispheres. 

First  of  all  we  shall  cite  the  results  of  years  of 
research  by  the  scientists  of  the  Brain  Institute  of  the 
A^i3  USSR  devoted  to  a  study  of  a  variation  in  the  cortical 
architectonic  formations  of  the  human  brain.  This  great  Job, 
during  the  course  of  the  last  decade,  saw  the  participation 
of  Pilimlnov,  Sarklsov,  Kononova,  Gurevich,  Polyakov, 
Preobrazhenskaya,  Kukuyev,  Stankevlch,  Mnayeva  and  Tslnda. 
Formerly,  as  is  well  known,  we  used  the  architectonic 
diagram  charts  of  the  cerebral  cortex  given  to  us  by 
Campbell,  Brodman,  Bkonomo  and  Vogt,  formed  on  the  basis  of 
studying  one  or  two  brains.  Our  research  is  based  on  study¬ 
ing  many  serial  prepared  human  brains,  which  made  it  possible 
to  elucidate  individual  peculiarities  of  previously  estab¬ 
lished  architectonic  fields,  and  so-called  transitional  form¬ 
ations  occvirring  between  them.  These  data  allow  us  to 
speak  of  individual  variations  in  the  structure  of  the  cortex 
of  the  cerebral  hemispheres,  which  may  serve  as  a  basis  for 
further  research  In  the  structural  organization  of  the  brain 
and  Its  Importance  for  higher  nervous  activity.  In  addition 
to  theoretical  Importance  this  research  makes  It  possible  to 
use  in  a  practical  manner  quanitative  and  qualitative  fea¬ 
tures  of  cytoarchl  tectonic  fields  suad  their  transitions  and 
limits  for  determining  the  possible  variations  which  can  be 
found  in  brain  surgery.  The  importance  of  brain  cytoarchl- 
tectonlcs  for  neuro-surgery  cannot  be  over-emphasized.  If 
cytoarchl tectonics  constitutes  the  morphological  basis  for 
studying  the  dynamic  localization  of  functions.  It  is  hardly 
necessary  to  point  out  its  role  In  topical  diagnosis  of 
brain  affections,  in  localization  of  tumors,  vascular  affec¬ 
tions,  etc.  lilthout  considering  cytoarchl  tectonics  fruitful 
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Numerous  experimental-morphological  research  projects  with 
the  application  of  the  conditioned  reflex  method  and  data 
of  electroencephalography  make  It  possible  at  present  to 
establish  laws  both  on  the  operation  of  the  brain  as  a 
whole  and  on  Its  Individual  formations  In  a  dynamic  relatlcn- 
shlp,  elucidating  the  mechanisms  of  Individual  processes  of 
higher  nervous  activity  as  a  norm  and  under  pathological 
conditions,  connected  with  specific  structural  formations 
of  the  brain  and  Its  analyzer  system. 

Study  of  cortex  and  subcortex  ties  from  a  comparative 
anatomy  viewpoint  and  In  a  complex  with  electroencephalog¬ 
raphy  aid  In  recognizing  Importance  of  those  areas  of  the 
cortex  of  the  large  hemispheres  which  up  to  the  present 
have  been  considered  "dumb”.  This  research  Is  directed 
toward  elucidating  the  position  of  Individual  structures 
In  the  system  of  analyzer  cortical  ends.  Research  In 
recent  years  furnishes  a  basis  to  speak  of  the  functional 
significance  cf  such  areas  as,  for  example,  the  limbic  and 
Insular  regions,  which  were  terra  Incognita  up  until  very 
recently.  New  we  possess  sufficient  basis  (Stankevlch)  to 
view  one  section  of  the  Insular  region  as  having  a  relation¬ 
ship  to  the  olfactory  analyzer,  and  another  as  having  a 
relationship  to  the  cortical  end  of  the  speech-motor 
analyzer.  The  establishment  of  links  between  the  limbic 
region  and  the  myelencephalon,  comparison  of  the  data  of 
the  development  of  this  area  In  phllo-  and  ontogenesis 
(Tsinda  and  Zambrzhltskly) ,  as  well  as  electroenceph^lo- 
graphlc  data  from  experimental  research  In  the  function  of 
the  limbic  region  (Smith,  u'ard,  Kramer,  Lenox,  etc.) 

Indicate  Its  Importance  In  regulating  visceral  fxinctlons. 
Modern  experimental  technology  makes  It  possible  to  use 
the  method  of  electroencephalography  (by  applying  chronic 
electrodes  and  micro-electrode 8}  to  register  bioelectric 
phenomena  In  a  dog  during  the  development  and  later  the 
execution  of  a  conditioned  reflex.  Experiments  by  Lyubimov 
In  the  Brain  Institute  demonstrated  that  when  food  appears 
before  an  animal,  an  Increase  In  potential  frequency  takes 
place  In  the  orbital,  front  sylvian,  cruciform,  coronary 
convolution  areas  and  In  specific  parts  of  the  hypothala¬ 
mus,  which  during  the  active  eating  are  retained  only  In 
the  orbital  and  front  sylvian  convolution  structures.  It 
Is  Interesting  to  note  that  the  important  role  played  by 
these  struotores  In  unconditioned  and  conditioned  food 
reflexes  was  confirmed  In  morphophyslologlcal  research 
carried  out  by  Kovalenko,  who  removed  these  areas  from  dogs. 
The  ££G  method  determined  changes  In  potentials  under 
appropriate  conditioned  reflexes  In  the  motor,  acoustic 
and  optic  analyzers.  In  the  subcortical  and  cortical  (In 
Individual  layers  of  cortex)  sections  of  the  brain  (Traflmov, 
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Rabinovich,  Makhova,  et  al). 

Combined  research  conducted  by  the  conditioned  reflex 
method  In  combination  vlth  surgery  on  the  brain  with  sub¬ 
sequent  morphological  verification,  made  It  possible  to 
obtain  data  on  the  localization  and  differentiation  of 
cortical  nuclei  of  the  auditory,  optic,  and  motor  analyzer 
and  on  the  Interaction  between  cortical  and  subcortical 
sections  of  these  analyzers  In  dogs  (Adrianov,  Merlng) . 
Clinical  observation,  a  study  of  fine  cellular  and  fibroid 
structures  (cyto-  and  myeloarchltectonlcs) ,  application  of 
the  electrophyslologlcal  method  Indicate  the  functional 
features  of  various  areas  and  structural  formations  of  the 
brain  ~  In  full  agreement  with  the  basic  propositions  In 
the  teachings  of  Pavlov  pn  function  localization. 

The  problem  of  localization  of  functions  has  always 
attracted  the  attention  *>f  neuropathologists,  psychiatrists, 
physiologists  and  morphologists.  It  Is  well  known  that  In 
studying  this  problem  there  has  been  argument  between  the 
two  basic  concepts  of  scientists,  of  long  standing  —  on 
the  one  hand  proponents  of  narrow  local! zationlsm  and  on 
the  other  hand  ~  equlpotentlallsm.  The  adherents  of  narrow 
locallzationlsm  ascribe  exceptional  Importance  to  the 
features  of  Individual  local  morphological  formations  of 
the  brain,  Ignoring  the  work  of  the  brain  as  a  whole.  Some 
of  these  scientists  believe  that  it  Is  possible  to  find  in 
the  cerebral  ccrtex  a  "personality''  center,  a  "social"  and 
"religious  ego"  center,  etj.  In  contrast  to  this,  equl¬ 
potentlallsm,  recognizing  the  role  of  the  brain  as  a  whole. 
Ignores  the  peculiarities  of  its  special  morphological  form- 
atlcns.  Due  to  the  rich  concepts  of  dialectical  materialism, 
leading  scientists,  and  primarily  Soviet  scientists,  are 
leading  the  struggle  against  both  of  these  one-sided  concepts 
relying  on  the  physiological  teachings  of  Pavlov,  on  the 
laws  of  evolution  of  the  nervous  system  and  on  the  latest 
achievements  In  studying  functional  and  structviral  mechan¬ 
isms  of  brain  activity.  From  the  viewpoint  of  this  research 
the  role  of  Individual  structural  formations  Is  elucidated, 
and  at  the  same  time  the  role  of  the  brain  as  a  whole  In 
carrying  out  simple  and  complex  brain  functions.  The  complex 
Ity  of  the  Interrelations  between  the  Individual  structural 
formations  and  their  role  In  the  total  brain  activity  In¬ 
crease  In  evolution  with  the  development  of  the  brain  In 
accordance  with  complexity  of  the  environment.  In  accord¬ 
ance  with  this,  the  problem  of  function  localization  Is 
solved.  At  the  lower  stages  of  the  animal  world  there  are 
simpler  mechanisms  cf  functlcn  localization.  But  the  higher 
the  phllogenetlc  level  of  an  animal,  the  more  complex  It  Is, 
and  the  more  complex  Is  the  mutual  relationship  between  Indi¬ 
vidual  formations  and  other  structural  formations  of  the 
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brain  In  carrying  out  functions.  Localization  of  functions 
in  the  cortex  of  the  large  hemispheres  of  the  human  brain 
achieves  particular  complexity,  iiodern  electrophysiological 
methods  make  it  possible  to  determine  complex  mechanisms 
of  correlation  between  various  structural  formations,  the 
cortex  and  subcortex  in  carrying  out  functions  and  point 
out  the  lack  of  basis  both  for  narrow  localizationism  and 
equipotentialism.  Lata  obtained  in  this  manner  make  it 
possible  to  substantiate  objective  criteria  for  the  archi¬ 
tectonic  division  of  the  cerebral  cortex. 

At  the  same  time  some  scientists,  under  the  influence 
of  various  stylish  trends  in  subjective  idealism,  primarily 
neoposltivlsoi  (Bailey  and  Bonin,  et  al)  deny  the  objectivity 
of  dividing  the  cerebral  cortex  into  fields  and  deny  the 
diagrams  of  the  cerebral  cortex  created  on  this  basis.  In 
view  of  this  they  must  Ignore  the  evolutionary  morphology 
of  the  brain.  However  even  those  who  deal  in  problems  of 
brain  evolution  frequently  are  prisoner  to  idealistic  ccn- 
cepts  such  as  psychophysical  parallelism  (Culenbeck). 

Study  of  analyzers  constitutes  a  fine  basis  for  understand- 
hg  the  great  quantity  of  experimental  data  obtained  by 
world-wide  neurology.  For  example,  the  presence  of  fibers 
in  the  pyramidal  (motor)  channel  from  various  areas  and 
fields  of  the  cerebral  cortex  (Lassek,  Iletler,  our  data) 
becomes  understandable  in  the  light  of  concepts  of  the 
nucleus  and  dispersed  elements  of  the  motor  analyzer.  Ascrib¬ 
ing  particularly  great  importance  to  the  problem  of 
analyzer  cortical  ends,  Pavlov  frequently  returned  to  the 
problem  of  topography,  introducing  certain  changes  into 
former  concepts  of  their  localization  and  limits.  He 
wrote:  "As  our  experiments  demonstrated,  the  former  limits 
(analyzers  —  3.  3.)  are  Incorrect.  The  analyzer  limits  are 
much  greater,  and  they  are  not  so  sharply  deliniated  one 
from  another,  but  overlap  and  are  Intercoupled.  Naturally 
it  is  a  great  and  extremely  difficult  task  to  determine 
exactly  how  the  analyzers  are  placed  in  the  large  hemi¬ 
spheres  and  how  ai^  why  they  overlap  (Pavlov,  Polnove 
Sobranive  Trudov  Complete  WorksJ,  31,  iioscow-Leningrad , 

1941,  page"  17^7 

Evolutionary  morphological  data  (cyto-  andmyelo- 
archl tec tonics  of  the  cortex  of  the  large  hemispheres) 
reveal  the  biological  significance  of  various  sections  of 
the  cerebral  cortex,  cortical  ends  of  analyzers  in  the 
process  of  species  and  individual  development.  Research 
in  this  area  points  out  that  the  philogenetically  newest 
and  consequently  the  most  complex  architectonic  formations 
in  a  functional  respect  develop  embryogenesis  toward  a 
particularly  strong  growth  of  structures  involved  in  such 
functions  as  gnosis,  praxis  and  speech.  These  data 
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become  particularly  significant  In  the  light  of  the  well 
known  principle  of  Engels  to  the  effect  that  "at  first 
labor  and  then  together  with  It  articulate  speech  con¬ 
stituted  the  two  main  stimuli ,  under  the  Influence  of 
Which  the  brain  of  the  monkey  gradually  became  trans¬ 
formed  Into  the  human  brain  which,  with  all  of  Its  simi¬ 
larity  to  the  monkey  brain,  far  surpasses  It  In  size  and 
perfection."  Soviet  scientists  In  recent  decades  have 
demonstrated  the  great  wealth  of  various  relationships 
between  structural  formations  of  cortex  and  subcortex  In 
the  total  brain  activity,  and  they  have  demonstrated  the 
role  of  Individual  analyzers  and  their  correlation  In  the 
dynamic  localization  of  functions,  with  this  basic  prin¬ 
ciple,  as  we  have  noted  above,  appears  the  principle  of 
timing  the  dynamics  of  nervous  processes  In  the  brain 
structure,  that  Is  a  study  of  the  paths  of  movement  and 
Interaction  of  nervous  processes  In  the  cerebrum  both 
under  normal  and  pathological  conditions.  Study  in  this 
area  at  present  makes  It  possible  to  approach  the  problem 
of  localization  of  functions  Involved  In  the  most  complex 
processes  of  the  second  signal  system.  Pavlov  assumed 
that  "probably,  the  frontal  lobes  constitute  the  organ 
of  this  additional,  purely  human  thought  process".  How¬ 
ever  it  Is  well  known  that  Pavlov  later  denied  such 
localization  of  functions  of  the  second  signal  system. 

At  present  numerous  observations  by  clinicians,  compara¬ 
tive-morphological  research  In  the  cytoarchi tectonic 
formations  of  the  cerebral  cortex  make  It  possible.  In 
spite  of  the  exceptional  complexity  of  the  second  signal 
system,  to  draw  more  definite  conclusions  on  the  cortical 
structures  connected  with  Its  functions.  These  are  the 
architectonic  fields:  44-45  of  the  frontal  regions; 

21-22  of  the  upper  temporal  region;  37,  39  and  40  of 
the  parietal-occipital  region.  These  structures  are  phllo- 
genetically  the  newest,  connected  with  the  cortical  ends  of 
corresponding  analyzers  of  the  first  signal  system.  Although 
they  exist  In  monkeys,  they  differ  significantly  from  cor¬ 
responding  structures  In  the  human  brain  by  complexity  of 
the  architectonic  and  by  volume  of  area  occupied.  However, 

It  Is  Insufficient  to  emphasize  the  principle  of  the  com¬ 
munity  of  laws  of  higher  nervous  activity  In  animals  and 
man  and  to  affirm  that  the  second  signal  system  constitutes 
the  work  of  "the  same  nerve  tissue".  Our  job  consists  In, 
studying  the  general  laws  In  the  activity  of  the  brain  of 
animals  and  man,  the  formations  of  temporary  nervous  con¬ 
nections  between  the  first  and  second  signal  systems, 
demonstrating  the  specific  laws  of  the  formation  of  tempor¬ 
ary  nerve  links.  Inherent  only  In  man,  that  Is  affecting 
the  second  signal  system  and  determining  Its  laws  In  social- 


historical  development.  This  principle  emanates  from  the 
fact  that  the  human  brain  is  not  only  a  natural-blologioal 
but  social-historical  product. 

Modern  morphological  and  electrophysiological  research 
is  greatly  enriching  our  concepts  of  the  complex  mechanisms 
of  subcortical  and  neural  tube  formations  of  the  central 
nervous  system,  of  the  influence  of  these  formations  on 
each  other  and  correlation  with  the  cortex  of  the  large 
hemispheres.  This  research  is  quite  important  in  respect 
to  correct  comprehension  of  the  link  between  the  Internal 
organs  and  the  central  nervous  system.  New  relationships 
are  established  between  individual  subcortical  and  neural 
tube  formations  to  chemical  substances  and  medicines,  to 
the  products  of  the  endocrine  glands,  etc.  In  this  research 
in  the  last  decade  research  of  the  so-called  reticular  for¬ 
mation  has  occupied  an  important  place.  Morphologically  it 
has  been  studied  by  many  sclentls+s  even  previous  to  this 
time  (Xappers,  Bekhterev,  Idslavskly,  et  al),  but  we  have 
known  little  of  its  physiological  mechanisms  up  to  recently. 
Modern  electrophysiological  research  has  opened  up  wide 
the  doors  to  its  study.  In  numerous  physiological  and 
morphological  laboratories  studies  are  going  on  of  reticu¬ 
lar  formation,  its  links  and  the  regulating  role  over 
hormone  and  vegetative  functions.  However,  in  this  defi¬ 
nitely  Important  and  interesting  research  certain  foreign 
scientists  have  connected  the  peculiarities  of  the  neural 
tube  and  subcortical  formations  of  the  brain  chiefly,  and 
in  some  cases  exclusively,  with  particular  activating  force 
on  the  part  of  the  reticular  formation.  This  frequently 
leads  to  an  underestimate  of  the  role  of  other  subcortical 
and  neural  tube  formations,  as  well  as  the  importance  of 
the  inner  and  outer  environment  of  the  organism  for  brain 
activity. 

The  authors  proceed  from  the  position  that  all  affer- 
entatlon  of  higher  sections  of  the  brain  consists  of  spec* 
ific  and  non-specific  systems.  According  to  their  asser¬ 
tion,  with  a  breakdown  of  the  specific  system  Irritation  of 
the  remaining  non-specific  system  (reticular  formation) 
causes  generalized  activation  to  the  cortex  of  the  large 
hemispheres.  With  the  disintegration  of  the  non-specific 
system  irritation  of  the  remaining  specific  efferent 
system,  according  to  data  by  some  scientists,  does  not  lead 
to  generalized  stimulus  of  the  cortex  of  the  large  hemispheres. 
The  conclusion  is  made  from  these  observations  that  the 
leading  role  is  played  by  the  non-specific  system,  but  is 
the  reticular  formation,  in  activlzation  of  the  cortex  of 
the  large  hemispheres.  Not  treating  in  detail  individual 
problems  of  experiment  technique,  we  must  however  state 
that  an  extremely  close  and  rich  interconnection,  existing 
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between  fibrous  cellular  structures  ’of  .'the  reticular  forma¬ 
tion  and  direct  channels  of  the  afferent  (specific)  system 
at  varlcus  levels  of  the  central  nervous  system,  particularly 
In  the  embryonic  neural  tube,  In  general  excludes  the  pos¬ 
sibility  of  Isolated  “destruction^  of  the  reticular  forma¬ 
tion  alone,  without  damaging  a  number  of  specific  channels. 
Proceeding  from  concepts  of  the  "activating  role  of  the 
reticular  formation"  old  concepts  are  reborn  on  the  sleep 
center  In  the  area  of  the  ventricle.  We  regret  the  fact 
that  In  examining  and  discussing  these  prcblems  the  Pavlov 
concept  of  cortical-subcortical  bonds  and  their  Interrela¬ 
tions  Is  not  used.  Pavlov  wrote:  "The  subcortical  centers 
to  a  greater  or  lesser  extent  determine  the  active  state  of 
the  large  hemispheres  and  In  a  differing  manner  change  the 
relationship  of  the  organism  to  the  environment"  (PaVlov, 
Sobranlve  Sochlnenlv.  Moscow-Lenlngrad ,  1951). 

Arguments  on  the  so-called  sleep  center  and  the  con¬ 
cept  of  Pavlov  on  the  sleep  mechanism  as  a  cortical  process, 
the  role  of  afferent  systems  In  waking  and  sleeping  states, 
etc.  are  completely  Ignored.  The  Ignoring  of  the  physio¬ 
logical  teachings  of  Pavlov,  his  concepts  of  cortical- 
subcortical  bonds,  unfortunately  leads  certain  foreign 
scientists  to  antl-sclentlflc  hypotheses  In  Interpreting 
new  experimental  data.  These  scientists  come  to  the  con¬ 
clusion  that  higher  Integration,  determining  behavior,  con¬ 
sciousness  and  Intellect,  Is  effected  not  In  the  cortex  of 
the  large  hemispheres  but  In  the  deep  sections  of  the  embry¬ 
onic  neural  tube,  In  the  diencephalon.  It  Is  Interesting 
that  In  recent  years  the  proponents  of  the  Freudian  theory 
of  psychoanalysis  have  been  attempting  to  utilize  these 
concepts  and  "prop  up"  their  antl-scientlflc  and  reactionary 
positions  In  psychoneurology  on  the  deep,  subcortical  bases 
of  hunan  behavior.  The  roots  of  Freudism  are  spread  too 
deeply  and  broadly,  particularly  In  America  and  England. 
Freudians  have  used  the  theory  of  the  centr encephalic  system, 
elaborated  by  the  prominent  Canadian  neurologist  Penfleld, 
for  substantiating  concepts  on  the  predominant  role  of  the 
subconscious,  subcortical,  motivated  by  base  Instincts  and 
human  attractions,  and  not  the  social  environment  and  class 
consciousness.  This  Is  the  objeotlve  contribution  of  the 
theory  of  the  centrencephallc  system,  and  the  more  quickly 
the  greatest  contemporary  neurosurgeon  lenfleld  drops  It, 
the  more  facts  of  localizations,  extracted  by  him  and  pos¬ 
sessing  great  practical  Importance,  are  acquiring  and 
will  acquire  greater  Importance.  6ue.  to  the  rich  horizons 
of  dialectical  materialism,  Soviet  scientists  have  always 
spoken  out  and  are  continuing  to  speak  out  against  antl- 
solentlflo  concepts  of  Freudism.  The  achievements  of 
Soviet  psychoneurological  science  In  this  area  are  finding 
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sore  and  more  adherents  among  foreign  solentists.  For 
example.  In  England  and  In  France  more  and  more  articles 
and  papers  are  appearing  whloh  are  dlreoted  against 
Freudism,  and  a  great  portion  of  these  papers  are  based  on 
the  works  of  Soviet  scientists. 

We  shall  turn  to  the  question  of  the  finer  structure 
of  neurons  and  Inter-neuron  links.  Of  course  this  problem 
is  not  a  new  one,  but  recently  Its  study  has  acquired  particular 
Importance  In  the  light  of  modern  exact  methods  of  research 
In  the  study  of  the  central  problem  of  higher  nervous  activ¬ 
ity  —  the  closing  function  —  the  function  of  temporary 
bonds.  Sherrington,  studying  the  links  between  cells,  gave 
the  designation  "synapse"  to  Intercellular  ties.  Subsequent¬ 
ly  our  concepts  of  them  became  greatly  enriched.  Neurons 
achieve  the  greatest  perfection,  quantitative  and  qualita¬ 
tive  variety  in  the  cerebral  cortex.  The  cortical  cellular 
elements  comprise  pyramidal,  stellate  and  spindle  cells. 
Substantial  success  In  modem  concepts  of  cellular  elements 
of  the  cortex  of  the  large  hemispheres  are  determinations 
not  only  of  the  form  (pyramidal,  stellate  and  spindle)  of 
the  cell  body,  but  particularly  dendrite  and  axon  neuron 
terminals,  receiving  the  greatest  perfection  and  variety  in 
the  human  cerebral  cortex.  Research  by  authors  at  the  end 
of  the  last  century  and  the  beginning  of  the  present  one, 
as  well  as  our  data  demonstrate  that  the  dendrites  of  the 
neurons  of  the  spinal  chord,,  subcortical  formations,  par¬ 
ticularly  cortex  of  the  hemispheres,  possess  special  so- 
called  "thorn-like"  protuberances,  or  as  we  call  them, 

"splnae".  We  bolieve  that  these  spinae  on  the  dendrites 
have  a  relation  to  the  receptor  apparati  of  the  cell  and 
aid  in  expanding  contact  between  neurons.  The  nerve  cells 
of  various  layers  ere  characterized  not  only  by  the  features 
of  the  structure  of  the  cell  body,  its  dendrites  and  axon, 
but  also  by  the  nature  of  spinae  on  the  dendrites.  We 
should  also  emphasize  the  fact  that  neuron  plexes  In  the 
higher  layers  of  the  cortex  (phllogenetlcally  newer)  are 
distinguished  by  much  greater  fineness,  variety  than  In 
the  lower  layers.  In  accordance  with  this,  the  neurons  of 
the  upper  layers  of  the  cortex  possess,  according  to  all 
data,  more  complex  structural  organization  of  Interneuron 
links.  In  human  ontogenesis  spinae  begin  to  appear  rela¬ 
tively  later  —  in  the  last  month  of  prenatal  life  ( six- 
eight  months)  and  receive  rapid  development  during  the 
first  month  after  birth.  Spixiae  appear  earliest  in  the 
earliest  maturing  primary  cortical  fields,  such  as  the  fields 
of  the  precentral  region.  Among  various  nerve  cells  spinae 
are  discovered  earlier  In  the  earliest  maturing  large  pyra¬ 
mids  of  the  fifth  layer,  and  then  gradually  begin  to  appear 
In  other  cortical  cells,  as  the  latter  mature.  The  development 
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of  splnae  proceeds  at  an  Intensi'Ve  rate  during  the  first 
months  after  birth.  Studies  of  neurons  In  phllo-  and  onto¬ 
genesis  demonstrate  the  progressive  Increase  In  their 
quantity  and  complexity  of  variety  of  neuron  element  structure, 
reaching  the  greatest  variety  In  the  human  cerebral  cortex 
(Polyakov,  Shkol'nlk-Yarros,  Leontovlch) .  Of  particular 
Importance  In  this  research  Is  a  study  of  the  neuron  struc¬ 
ture  of  the  human  brain  In  pre-  and  postnatal  ontogenesis. 

At  present  we  can  consider  It  firmly  established  that  two 
basic  types  of  Interneuron  links  exist  In  the  central  ner¬ 
vous  system  —  the  so-called  axosomatlc  or  terminal  and 
axodendritic  or  collateral.  Recently  papers  have  appeared 
with  mention  of  dendrite  (Loos)  axoaxonal,  as  well  as  axo- 
vasal  ties  (Dolgo-Saburov) ,  Axosomatlc  ties  have  been 
studied  rather  well  (ICakhal,.  Lavrent'y®v,  Smirnov,  Razumov, 
et  al).  Significant  difficulty  is  presented  by  a  study  of 
axodendritic  links  due  to  the  lack  of  fully  effective 
methods  of  fixation  and  dyeing.  New  research  In  studying 
the  peculiarities  of  the  structure  of  neurons  and  Inter¬ 
neuron  links  confirms  the  previously  established  principles 
(3.  A.  Sarkisov)  that  while  chiefly  axosomatlc  links  exist 
In  the  spinal  chord  and  neural  tube  formations.  In  the 
cortex  axodendritic  mechauilsms  of  Impulse  transfer  prevail. 
These  data  are  substantiated  by  a  number  of  Soviet  and 
foreign  scientists.  Chang,  Grundfest  and  Purpura  assume 
that  axosomatlc  links  In  the  cortex  constitute  termina¬ 
tions  of  specific  formations,  and  exodendrltlc  links 
correspond  to  the  "non-specific”  reticular  formation. 

Our  observations  do  not  confirm  these  data.  New  data  on 
Interneuron  links,  along- side  enriching  our  concepts  of 
Intimate  morphophyslologlcal  mechanclsm  of  brain  functions, 
present  interest  for  the  clinic  of  nervous  and  mental  dis¬ 
orders,  for  understanding  the  pathophysiology  of  disturb¬ 
ances  of  brain  functions. 

Special  experimental  studies  made  by  us  together  with 
T.  K.  Mokhova,  demonstrated  changes  In  Interneuron  functions 
(synapses)  with  the  effect  of  various  toxic  substances  on 
the  organism.  We  should  particularly  emphasize  the  clearly 
expressed  sensitivity  and  selective  tendency  to  affection 
on  the  part  of  dendrites  and  their  connections  together  with 
the  lack  of  affection  of  the  cell  body  with  comparatively 
low  doses  of,  for  example,  physo.stlgmin,  Introducted  Into 
the  organism.  With  an  Increase  In  dosage,  affection  seizes 
not  only  the  dendrite  systems  and  their  jiuactlons,  but  also 
the  cell  body.  Similar  results  have  been  obtained  by 
k.  3.  Togskaya,  who  determined  during  various  Intoxications 
(lead,  arsenic, etc. )  varying  degrees  of  disturbance  of  con¬ 
ditioned  reflexes  and  changes  In  Intemeuron  junctions  of 
the  cortex  of  the  large  hemispheres.  The  author  observed 
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that  In  some  cases  with  a  termination  of  Intoxication  the 
damaged  conditioned  reflexes  are  I'estored  and  fine  morpho¬ 
logical  changes  dl8ap];>ear.  Experimental  data  produced 
acquire  particular  Importance  In  the  light  of  modern  hlsto- 
chemlcal  research  on  the  fine  neuron  structures  of  the  cen¬ 
tral  nervous  system.  Hlstochemlcal  features  of  various 
areas  and  layers  of  the  cortex  of  the  large  hemispheres 
have  been  established  (Grundfest  and  Purpura,  Portugalov, 
Popova,  et  al).  According  to  Dixon,  glycolytic  processes 
are  particularly  active  In  dendrite  In  comparison  with  the 
cell  body.  In  the  light  of  these  data,  particular  Interest 
Is  presented  by  research  directed  toward  seeking  the  numerous 
chemical  and  pharmocologlcal  preparations  which  affect  spec¬ 
ific  structural  fcrmatlons  of  the  brain.  Particular  sensi¬ 
tivity  of  these  substances  has  been  shown  toward  Inter- 
neural  synaptic  formations.  At  present  a  large  number  of 
cheoilcal  substances  has  been  found  which  act  as  Inhibitors, 
that  Is,  Inhibit  the  synaptic  formations  of  the  nervous 
system  and  particularly  the  synapses  of  the  cortex  of  the 
large  hemispheres,  causing  specific  mental  disturbances. 

The  Italian  scientist  I'loruzzi,  figuratively  speaking, 
claims  that  the  degree  of  the  psychotropic  strength  of 
these  substances  In  man  Is  parallel  to  the  degree  of  their 
capacity  cf  synaptic  supresslon.  A  number  of  experiments 
provide  foundation  to  assume  that  neurohumcrjil  mechanisms 
are  also  connected  with  the  Interneural  or  synaptic  appa¬ 
ratus,  which  thus  constitutes  an  Important  mechanism  of 
brain  or  mental  functions.  Usln^  such  substances  It  Is 
possible  to  cause  specific  forms  of  mental  disturbances. 

In  addition,  the  number  of  research  projects  on  studying 
and  synthesizing  pharmaceuticals  which  block  the  Inhibiting 
effect  of  these  ohe]nfi.cal  substances  Is  being  Increased,  and 
consequently  means  are  being  created  for  treating  mental 
disease.  For  example,  a  cyclolol  preparation  has  been  dis¬ 
covered  which  blocks  the  development  of  psychosis  In  humans, 
caused  by  diethylamide  derivative  cf  lysergln  acid.  The 
success  of  modern  biochemistry  has  opened  up  new  possibili¬ 
ties  for  studying  the  finest  Mochemlcal  processes  of 
higher  nervous  activity.  Combined  research  by  blohlsto- 
chemlsts,  pharmacologists,  physiologists,  morphologists 
and  clinicians  Is  opening  up  Important  and  attractive 
prcspects  not  only  for  the  theoretical  knowledge  of  the 
Intimate  mechanisms  of  brain  activity  but  also  the  prac¬ 
tical  application  of  this  knowledge  In  combating  complex 
nervous  and  mental  Illnesses.  These  data,  opening  up  new 
ways  for  treating  and  preventing  serious  nervous  and  mental 
Illnesses,  expose  the  idealistic  concepts  of  the  causes  of 
mental  Illness,  i-iateriallstlc  science  equips  us  with  new 
data  on  the  true  nature  and  cause  of  mental  Illness.  A 
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study  of  the  delicate  mecli^lsms  of  brain  activity  through 
modern  methods  of  morphology,  physiology  and  blohlstochem- 
Istry  opens  up  before  us  the  pathway  toward  knowledge  of 
the  morphophyslologlcal  peculiarities  of  various  nervous 
elements,  and  primarily  the  nerve  cells  and  their  role  In 
the  process  of  nervous  activity.  VJe  shall  discuss  our 
somewhat  assumed  Interpretation  of  physiological  mechanisms 
of  so-called  tracer  processes  of  the  basis  of  morphological, 
physiological  and  clinical  data.  Tracing  processes  in  the 
brain  are  Important  In  carrying  out  memory  processes. 

Sechenov  ascribed  much  Importance  to  these  problems.  Pavlov 
assumed  that  the  process  of  stimulus  In  the  form  of  a  track 
remains  In  the  nerve  cell  for  a  long  time:  minutes,  hours, 
days  and  even  years.  Ukhtomskiy,  discussing  the  problem  of 
heredity,  voiced  an  Important  proposition:  "If  the  role  of 
traces  compels  us  to  consider  It  in  magnets.  In  colloid 
hlsteresls,  In  a  nerve  section,  we  must  assume  that  in  the 
nerve  ...  In  the  cortical  transfer  of  traces  from  moment 
to  moment  It  should  play  a  predominant  role"  (A.  A. 
Ukhtomskiy,  Sobranive  3ochineniv.  1,  1950,  page  215). 

A  study  of  characteristic  structural  formations  of 
neurons  and  Interneuron  junctions  of  the  cortex  of  the  large 
hemispheres  makes  It  possible  for  us  to  speak  of  the  morpho¬ 
logical  bases  of  that  "extraordinary  capacity  for  reaction 
and  Impression,  which  constitutes  a  permanent  and  character¬ 
istic  property  of  this  section  of  the  central  nervous  system" 
(Pavlov).  All  cortical  cells  —  pyramidal,  stellate  and 
spindle-shaped  --  of  course  participate  In  the  process  of 
cortical  activity  and  primarily  in  the  mechanisms  of  track 
phenomena,  .ne  must  also  assume  that  various  forms  of  neurons 
have  general  functions  of  perceiving  nervous  processes  and 
also  possess  specific  features.  At  one  time,  on  the  basis 
of  our  own  observations,  we  brought  forth  the  assumption 
of  the  role  of  various  types  of  neurons  In  the  cortical 
processes.  The  system  of  pyramidal  and  spindle  neurons 
obviously  plays  an  Important  role  In  these  processes.  How¬ 
ever,  as  Is  apparent  from  the  peculiarities  of  their  axon 
system,  these  neurons  apparently  provide  chiefly  transfer 
of  brain  Impulses  to  the  effector  systems  of  subcortical 
formations  and  other  areas  of  the  cortex  of  the  hemispheres. 
The  stellate  cells  are  viewed  by  us  and  certain  other 
authors  as  the  area  of  switching  of  Impulses  of  the  various 
cortical  neurons,  we  assume  that  these  cells.  Interacting 
with  other  structural  formations  of  the  cortex,  play  a 
special  part  In  tracer  processes  of  Impulses  coming  Into 
the  cortex.  Our  suppositions  are  based  on  the  following 
data.  The  system  of  stellate  neurons  with  rich  dendrite 
branchings  In  phllo-  and  ontogenesis  progressively  Increases 
In  the  cortical  terminals  of  the  analysers  particularly  In 


-  28  - 


the  human  cerebral  cortex.  Stellate  neurons  make  up  a  con¬ 
siderable  portion  of  all  cellular  elements  of  the  cortex 
of  the  large  hemispheres  of  the  human  brain.  The  dendrite 
and  axon  terminals  of  the  stellate  cells,  particularly  In 
the  upper  layers  of  the  cortex,  that  Is  In  the  phllogenet- 
Ically  newest  brain  formations,  are  extremely  varied  and 
rich  In  branchings.  The  axons  of  the  stellate  neurons.  In 
contrast  to  the  axons  of  the  pyramidal  and  spindle  cells, 
as  a  rule  do  no  go  beyond  the  limits  of  the  cortex  of  the 
large  hemispheres,  and  frequently  beyond  the  limits  of  one 
layer.  Our  assumptions  on  the  speclHc  role  of  stellate 
cells  are  confirmed  by  a  number  of  experiments.  Electro- 
physiological  research  (Lyubimov  and  Trafimov)  in  the 
electrical  activity  In  the  optic  and  auditory  analysers 
to  rhythmic  light  and  sound  stimulus  demonstrated  that  the 
potentials  Induced  in  the  optic  analyser  are  more  expressed 
and  continue  for  some  time  after  the  termination  of  the 
light  stimulus.  In  the  auditory  analysor  changes  In  elec¬ 
trical  activity  are  expressed  less  and  disappear  with  the 
termination  of  the  sound  stimulus.  Research  by  Adrianova, 
Bering,  Popova  and  others  has  demonstrated  that  phenomena 
of  "after-effect”  during  the  processes  of  stimulation  or 
Inhibition  are  retained  in  the  optic  cortex  for  a  longer 
time  than  Ir,  the  auditory.  It  is  well  knov:  that  the  optic 
cortex  Is  characterised  by  the  presence  of  more  numerous 
and  varied  forms  of  stellate  cells.  Extremely  Interesting 
are  data  acquired  from  studying  uhe  neuron  structures  of 
the  areas  of  the  cortex  of  fields  44-45  (Kononova) ,  fields 
21-22  (Abovyan,  Glezer  and  Kokhova)  and  fields  37,  39  and 
40  (Stankevlch) .  These  authors  confirmed  the  wealth  and 
variety  of  stellate  cells  In  these  phllogenetlcally  new 
areas  of  the  cortex  of  the  large  hemispheres.  These  experi¬ 
mental,  morphophyslologlcal  and  clinical  data  allow  us  to 
speak  of  the  role  of  the  finest  morphological  formations, 
and  In  particular  of  the  role  of  so-called  stellate  cells. 
Interacting  with  other  structural  elements,  in  trace 
phenomena.  As  Is  well  known,  the  latter  constitutes  one  of 
the  primary  mechanisms  of  complex  memory  processes. 

There  Is  no  doubt  about  the  fact  that  we  are  the 
witnesses  of  major  success  In  studying  the  complex  processes 
of  higher  nervous  activity  through  objective  research  methods. 
However  even  at  the  present  time.  In  spite  of  new  success  In 
studying  the  structure  and  functions  of  the  brain,  the  con¬ 
cept  struggle  continues  between  consistent  materialism  and 
various  forms  of  Idealism  —  dualism  In  the  concept  of 
"spiritual  life",  consciousness  and  human  thought.  In  addi¬ 
tion,  dialectical  materialism  Is  leading  the  fight  against 
the  philosophy  of  older  materialism,  which  bolls  down  human 
consciousness  and  thinking  to  simple  brain  secretion.  In 
analogy  to  liver  bile  secretion.  The  most  widely  believed 
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present  are  various  forms  of  duallstloi concepts.  The 
prominent  American  philosopher  ‘^ells  In  his  book  jPavlov 
and  Freud,  correctly  writes  as  follows:  "Literally  for 
thousands  of  years  mankind  has  been  taught  to  view  the 
mind  as  the  'soul',  as  some  kind  of  supernatural  and  mir¬ 
aculous  phenomenon  requiring  extra-natural,  omniscient 
explanation,  ""his  mysterious  and  mystic  approach  to  the 
mind  Is  deeply  sequestered  In  each  of  us  and  Is  difficult 
to  eradicate  .  .  .  Pavlov  did  much  to  deprive  the  mind 
of  Its  mysterious  nature,  while  Freud  actually  deepened 
and  complicated  this  mysteriousness  .  .  .  From  this  view¬ 
point  we  can  begin  to  understand  the  philosophical,  scien¬ 
tific  and  historical  Importance  of  these  two  men.  In  a 
philosophical  respect  Freud  was  an  example  of  an  antl- 
sclentiflc,  subjectively  idealistic  framework  of  concepts 
and  methods."  The  followers  of  these  antl-sclentlflc 
concepts  refuse  a  natural  scientific  examination  of  the 
brain  and  Its  operation,  and  they  attempt  to  block  the  road 
for  objective  study  of  higher  nervous  activity.  One  of 
the  participants  of  the  Brain  and  Consciousness  Symposium 
at  Oxford  (195^) ,  kyubl  Khangen  openly  made  the  statement 
that 'bonsclousness  Is  an  abstraction  and  cannot  be  the 
object  of  scientific  research." 

"The  trouble  Is,"  iavlov  wrote,  "that  In  all  of  us 
that  dualism  In  which  the  soul  and  body  constitute  some¬ 
thing  divorced  one  from  the  other,  remains  too  firmly 
within  all  of  us:  naturally  In  the  eyes  of  natural  science 
such  a  division  is  impossible."  In  order  to  demonstrate  how 
at  present  the  duallstic  concept  Is  expressed  In  the  minds  of 
many  foreign  scientists,  we  shall  give  several  examples.  Not 
too  long  ago  the  famous  British  neurologist  Sherrington 
quite  openly  defended  rellglous-mystlc  views  on  the  opera¬ 
tion  of  the  brain,  on  the  human  mind.  Recognizing  the  com¬ 
plexity  of  the  organization  of  the  structure  and  function  of 
the  brain,  Sherrington  Insisted  that  the  mechanisms  of  brain 
activity  are  put  Into  operation  and  operate  due  to  some  sort 
of  "psychic  principle",  existing  outside  the  brain,  knowledge 
of  the  laws  of  which  is  not  a  matter  for  science  but  the  sub¬ 
ject  of  "natural  theology".  The  activity  of  the  brain, 
according  to  Sherrington,  has  no  relation  to  cognition,  to 
thought,  and  therefore  these  processes  are  outside  the  realm 
of  science.  An  even  more  Indicative  example  In  this  respect 
Is  given  by  the  concepts  of  a  famous  modern  American  neurol¬ 
ogist.  Je  are  talking  about  Eaily  In  his  article  In  the 
Journal  Iroanects  of  Biology  ^d  I;edlclne  for  1959  entitled 
"A  Hace  for  the  Soul".  At  first^the  author  gives  a  survey 
of  various  concepts  on  the  localization  of  "soul".  He 
makes  a  survey  from  the  statements  of  various  theologians, 
from  Foma  Akvlnskly  to  Pope  Pius  XI.  Oltbg Plus's  encyclical 
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letter^  which  sthtes  that  man  possesses  an  "Immortal  soul", 
Bally  asserts:  "This  principle  (of  the  Immortal  soul)  con¬ 
stitutes  the  fundamental  axiom  for  our  western  civiliza¬ 
tion.  Therefore,"  he  says,  "we  should  carefully  examine 
this  problem." 

One  of  the  great  contemporary  representatives  of 
neurophysiological  science,  Eckles,  famous  through  his 
fine  experimental  research  In  the  physiology  of  cellular 
elements  In  the  central  nervous  system,  attempts  to  go 
even  further  In  the  endeavor  to  remove  the  processes  of 
consciousness  and  thinking  from  the  brain.  Eckles  attempts 
to  prove  that  the  connection  between  consciousness  and  the 
brain  occurs  only  under  specific  states  of  "material-ener¬ 
getic  cortical  system",  when  the  "spirit"  operates  on 
the  brain,  mechanically  shifting  and  bringing  closer  Inter¬ 
neuron  Junctions!  This  Is  how  an  eminent  physiologist  In¬ 
terprets  the  present-day  success  In  neuron  structure  and 
Its  fine  Junctions  In  the  concept  of  brain  function!  One 
cannot  say  that  the  Idealistic  concepts  of  Eckles  are  new 
or  original.  Descartes  and  others  recognized  such  a 
"soul'',  substantiating  how  the  "spirit"  mechanically  moves 
the  small  gland  gl.  plnealls  —  the  container  of  the  soul, 
deep  within  the  brain,  upon  whlca  human  behavior  depends! 

The  prominent  American  neurologist  Herrick  correctly 
assumes  that  the  grey  matter  of  the  brain  nerve  centers 
consists.  In  addition  to  nerve  cells,  of  an  exceedingly 
dense  plexls  of  nerve  threads  (neuroflbrlllae ) .  But  Herrick 
for  some  reason  or  other  believes  that  although  these  fibers 
are  Joined  with  cell  appendices,  they  are  of  Independent 
Importance.  It  Is  noteworthy  that  Herrick  views  this  nerve 
system  which  filled  the  space  between  the  nerve  cells  as  a 
material  substratum  of  the  mental  brain  functions!  Neuro- 
flbrlllae,  In  the  opinion  of  the  author,  possess  the  ca¬ 
pacity  of  autostimulus  and  spontaneous  activity,  independent 
of  the  effect  of  external  stimuli  on  the  organism.  Due  to 
the  unique  views  of  Sherrington  or  such  contemporary  scien¬ 
tists  as  Eckles,  Herrick,  Bauer  and  others,  we  should  note 
the  remarkable  statement  by  Engels  that  ".  .  .Empirical  con¬ 
tempt  to  dialectics  Is  punished  through  some  of  the  soberest 
empiricists  becoming  prey  to  the  wildest  of  all  superstitions 
--  modern  spiritualism"  (P.  Engels,  Dialektlka  Prlrodv 
^Dialectics  of  Nature/,  1950,  page  36 J . 

Recently  In the weekly  American  magazine  America  an 
article  appeared  by  the  chairman  of  the  department  of  anthro¬ 
pology  of  the  University  of  Pennsylvania,  Lorrento  Isaly. 

In  his  article  Isaly,  Just  as  Wallace  (contemporary  of  Dar¬ 
win),  believes  that  the  human  brain  was  formed  during  the 
transformation  of  ape  to  man  so  rapidly  In  comparison  with 
the  "snail's  pace"  of  the  development  of  the  rest  of  the 
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animal  world,  that  Its  formation  cannot  he  explained  by 
natural  causes  from  the  positions  of  Darwinism.  In  his 
opinion  this  is  a  "miracle",  and  therefore  "  .  .  .  Some 
spiritual  factor  must  direct  brain  development"..  We  should 
emphasize  that  in  the  modern  science  of  the  brain,  along¬ 
side  numerous  forms  of  dualism,  "under  which, "  as  Pavlov 
wrote,  "one  feels,  in  spite  of  all  scientifically  proper 
stipulations,  the  same  dualism  with  animism,  directly  di¬ 
vided  among  the  masses  of  thinking  persons,  let  alone  be¬ 
lievers",  there  is  also  an  open  acknowledgement  of  the 
leading  role  of  God  in  brain  activity. 

The  success  of  modern  evolutionary  morphology, 
physiology,  physics,  chemistry  and  other  sciences  to  a 
great  degree  is  aiding  in  establishing  complex  laws  of 
nervous-mental  activity,  opening  up  attractive  prospects 
for  the  knowledge  of  even  finer  and  more  Intimate  mech¬ 
anisms,  for  knowledge  of  the  true  nature  of  higher  nervous 
activity  under  normal  and  pathological  conditions.  How¬ 
ever,  neither  philosophers  nor  natural  scientists  should 
forget  that  physiological  research  dealing  with  the  dis¬ 
covery  of  the  material  basis  of  thought  is  one  thing,  and 
the  primary  philosophical  problem  of  the  relationship  be¬ 
tween  matter  and  thought,  consciousness  is  another  thing, 
which  is  primarily  a  philosophical  problem,  and  the  correot 
solution  to  this  problem  cannot  be  replaced  by  any  separate 
field  of  knowledge.  Such  attempts,  as  the  history  of  phil¬ 
osophy  and  natural  science  show,  lead  to  simplification 
ana  vulgarization.  This  premise  of  Marxism  was  developed 
by  Lenin  in  fighting  idealism  and  vulgar  materialism.  In 
Materialism  and  Empirocrltinism  Lenin,  critlolzlng  the 
statements  by  Dletzgen  to  the  effect  that  a  sensual  concept 
is  material,  that  the  spirit  does  not  differ  more  from 
a  table,  light,  sound  thar  these  things  do  from  one 
another,  says:  "It  is  true  that  thought  and  matter  are 
'actual  ,  that  is  exist.  But  to  call  thought  material 
means  to  take  a  false  step  toward  mixing  materialism  with 
idealism"  (Lenin,  Sochineniva.  14,  1947,  page  231). 

Under  present-day  conditions  of  studying  the  more 
delicate  mechanisms  of  the  processes  of  brain  activity  it 
means  that  no  matter  how  deeply  we  penetrate  into  the 
structural  and  functional  peculiarities  of  the  brain  (we 
have  in  mind  new  successes  in  physiology,  morphology,  bio¬ 
chemistry,  electronics,  leading  to  discovery  of  mechanisms 
and  material  principles  of  the  process  of  consciousness)  — 
we  shall  never  bring  together  to  them  the  very  essence  of 
consciousness,  which  is  revealed  only  through  the  relation¬ 
ship  of  these  nervous-brain  processes  to  objects  and  phe¬ 
nomena  of  social  reality  reflected  in  the  brain.  The  idea 
of  completely  attributing  the  essence  of  complex  brain 
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phenomena  to  physlcal*ohemlcal  processes  would  le^d  the 
scientist  to  the  views  of  vulgar  materialists  (Buchner » 
Vogt,  Molechot  et  al)  and  their  modern  variety,  the  bl- 
chevlorlsts. 

Marxlst'Lenlnlst  scientific  philosophy  makes  It 
possible  not  only  correctly  to  elucidate  and  assess 
scientific  achievements  of  modern  natural  science  in  the 
area  of  science  of  the  brain,  but  also  to  forewarn  natural 
scientific  thought  from  Idealism,  empiricism  and  vulgar 
materialism  in  elaborating  these  problems.  It  Is  well- 
known  that  Pavlov  opened  up  a  new  chapter  In  the  physiol¬ 
ogy  of  animal  and  man  —  the  chapter  of  physiology  and 
pathophysiology  of  higher  nervous  activity.  The  teachings 
of  Pavlov  opened  up  the  way  for  objective  study  and  de¬ 
termination  of  the  laws  of  the  complex  processes  of  brain 
activity.  In  addition,  the  discoveries  of  Pavlov,  due  to 
his  objective  method  of  studying  the  behavior  of  animals 
and  man,  dealt  a  devastating  blow  to  popular  Idealistic, 
mystical  and  duallstlc  concepts  of  th<  brain  and  human  be¬ 
havior.  However,  It  Is  well  known  that  there  are  still 
some  scientists  who  are  followers  of  mystical,  various 
types  of  Idealistic  and  duallstlc  concepts,  viewing  exist¬ 
ence  Independent  of  brain  —  "soul",  "spirit",  directing 
human  behavior  (we  have  given  examples  of  such  concepts 
above).  There  are  also  some  scientists  who  are  firmly 
convinced  In  the  Impossibility  of  cognizing  and  making  a 
scientific  study  of  the  processes  of  the  subjective  world 
of  man  (Sherrington,  Coulenbeck,  Kyubl,  Rumke  et  al). 

Without  a  doubt  this  type  of  concept  exists  to  a 
significant  degree  due  to  many  as  yet  unsolved  problems 
In  respect  to  complex  mechanisms  of  the  structure  and  func¬ 
tion  of  the  brain,  the  lack  of  exact  methods  of  objective 
study  of  the  most  Intimate  processes  of  higher  nervous  ac¬ 
tivity.  We  are  going  through  a  period  of  remarkable  suc¬ 
cesses  In  physical-chemical  discoveries  In  the  area  of 
cognition  of  living  nature  and  the  processes  of  living 
matter,  making  it  possible  to  discover  new  properties  of 
living  matter  which  were  unknown  up  to  the  present.  Re¬ 
search  in  this  area  allows  us  to  state  that  the  matter  of 
living  organisms  possesses  certain  new  and  unknown  physical- 
chemical  properties,  determined  by  the  "Interactions  of 
highly  organized  molecular  structures"  (N.  N.  Semenov). 

Of  course  this  premise  is  particularly  true  If  we  are 
speaking  of  the  brain,  of  the  organ  of  thought  and  con¬ 
sciousness.  !%ere  Is  no  doubt  that  Pavlovlan  physiological 
teachings  on  higher  nervous  activity,  enriched  by  present- 
day  successes  In  physics,  chemistry  and  electronics,  e- 
qulpped  with  new  and  sophisticated  methods  of  studying 
the  primary  properties  of  the  structure  and  function  of 
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the  highest  form  of  organized  matter  --  the  brain,  opens 
up  the  way  to  cognition  of  the  primary  and  most  intimate 
mechanisms  of  brain  activity,  which  are  still  viewed  by 
many  as  inaccessible  phenomena  to  scientific  study,  as 
"the  inscrutable  subjective  world  of  man". 

A  study  of  molecular  properties  of  proteins,  nucleic 
acids  and  others,  unknown  to  us  up  to  the  present,  make  it 
possible  in  the  future  to  comprehend  the  sophisticated 
mechanisms  cf  matter  exdian^^  In  the  brain  and  opens  up 
new  possibilities  for  discovering  the  laws  of  the  finest 
biological  processes  in  the  brain.  Already  at  present 
Soviet  and  foreign  scientists  are  finding  new  physical- 
chemical  properties  of  proteins  and  nucleic  acids,  etc. 

The  Soviet  scientist  Blyumenfel'd  discovered  new  magnetic 
properties  of  desoxyribonucleic  acid  and  complexes  of  nucleic 
acids  with  proteins,  that  Is,  substances  which  evidently 
play  an  exceptional  role  In  the  delicate  biological  pro¬ 
cesses.  Thousands  of  times  more  dielectric  constants  have 
been  discovered  In  desoxyribonucleic  acids  than  In  known 
organic  substances.  As  physicists  assume.  It  Is  probable 
that  the  magnetic  and  electrical  properties  are  somehow 
Interconnected.  This  link  between  the  primary  biological 
process  and  magnetic  properties  Indicates  the  basic  Im¬ 
portance  of  magnetic  properties  of  nuclelnoprotelns  in  the 
higher  forms  of  biological  processes.  Basing  curselves  on 
data  obtained  from  this  area  of  research,  on  searches  and 
discoveries  of  now  physical-chemical  properties  of  complex 
protein  and  nucleic  acids  In  the  processes  of  the  central 
nervous  system,  we  are  sure  that  new  pathways  and  possi¬ 
bilities  are  opening  up  for  further  penetration  into  the 
cognition  of  mechanisms  of  the  most  intimate  processes 
of  higher  nervous  activity. 

Dialectical-materialistic  concepts  as  applied  to 
this  scientific  research  provides  a  genuinely  materialistic 
interpretation  to  the  primary  laws  of  biological  and  Ideo¬ 
logical  processes  of  brain  structure  and  function  in  con¬ 
trast  to  mystical  and  Idealistic  concepts  on  the  one  hand, 
against  simplified  concepts  in  these  problems  on  the  other; 
in  addition,  we  are  witnesses  to  the  fact  that  new  suc¬ 
cesses  in  science  of  the  brain  enrich  to  an  even  greater 
extent  problems  of  Karxist-Lenlnist  philosophy,  primarily 
the  basic  gnoseological  problem  of  the  primary  nature  of 
matter  and  secondary  of  consciousness. 
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INTERACTION  OP  ANALYSORS  DURING  PLIGHT  ON  BOARD 
AIRCRAFT  AND  SPACE  VEHICLES 


/Pollowlag  iB  the  translation  of  an  article  by 
V,  V.  Baranovskiy,  M,  D.  Yeoel'yanov  and  A,  G, 
Kuznetsov  In  Zhurnal  Vysshey  Kervnoy  Deyatel*- 

gostl  Imenl  I.  P.  Pavlova.  Vol  12.  No  6.  Hovember- 
ecember  1965,  pages  1,001-1,010^ 


Human  activity  during  flight  on  board  modern  flight 
equipment  (aircraft,  space  vehicles)  Involves  the  receipt 
and  processing  of  a  large  amount  of  various  types  of  in¬ 
formation  by  the  central  nervous  system.  Of  great  Importance 
Is  that  section  on  the  basis  of  which  the  concept  of  the 
position  of  the  vehicle  In  space  Is  formed.  In  aviation 
much  material  has  been  accumulated  on  the  occurrence  of  dis¬ 
turbances  of  spatial  perception  on  the  part  of  pilots  during 
flight,  occurring  In  the  form  of  various  types  of  Illusory 
sensations,  such  as  the  false  sensation  of  heeling,  diving, 
being  turned  upside  down,  frequently  leading  to  complete 
spatl'^l  disorientation.  Apparently  all  filers  to  one  degree 
or  another  are  susceptible  to  these  phenomena  and  during 
various  periods  of  their  professional  activities  experience 
Illusory  sensations  during  flight,  '..iilch  have  a  negative 
effect  on  the  quality  of  piloting  and  In  approximately  15% 
of  cases  constitute  the  cause  for  flight  accidents.  It  la 
logical  also  to  assume  the  appearance  of  such  sensations  In 
man  under  space  flight  conditions,  where  the  cause  may  be 
the  factor  of  weightlessness,  the  lack  of  customary  earth 
orientation  points,  as  well  as  the  rotating  movement  of  the 
spacecraft,  caused  by  Incomplete  stabilization  during  flight. 
A  basis  for  this  Is  presented  by  numerous  materials  gained 
by  observations  for  the  study  of  the  Influence  of  weight¬ 
lessness  on  board  aircraft  on  the  hvuoan  organism  (Kasdan, 
Yuganov,  and  Yazdovskly  (9),  Ber.'k(  16) ,Gerathewohl  (6), 
Gerathewohl  and  Stallings  07),  VJhiteside  (18))  and  reports 
by  the  first  astronauts  on  their  sensations  In  space.  As¬ 
tronaut  Gagarin  gave  a  rather  .Ccvorable  evaluation  of  his 
general  condition  and  sensations  on  board  the  space  ship 
Vostok-1 .  The  condition  of  weightlessness  In  orbit  and 
In  transitional  phases  from  Increased  gravitation  to  weight¬ 
lessness  and  back,  was  borne  well  by  him.  Unpleasant  sensa¬ 
tions  of  dizziness,  optic  disturbances  and  disturbances  In 
coordination,  observed  in  parabolic  weightlessness  flights, 
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were  not  noticed  In  Gagarin.  He  assessed  his  sensations 
under  weightlessness  conditions  as  unusual,  not  having  been 
experienced  before,  \>ut  rather  easily  overcome  and  not 
hindering  the  execution  of  the  flight  assignment.  Titov, 
who  made  17  orbits  around  the  earth  and  was  in  a  state  of 
weightlessness  for  more  than  25  hours,  presented  a  more 
complex  picture  of  sensation  change.  While  going  Into  or¬ 
bit,  changing  from  Increased  gravitation  to  weightlessness, 
for  a  short  time  he  felt  as  If  he  were  upside  down.  But 
Titov  bore  the  first  few  orbits  well.  The  unaccustomed 
sensations  did  not  hinder  his  work  and  great  effort  was  not 
required  for  dealing  with  the  unpleasant  sensations  which 
infrequently  occurred.  Later,  as  the  flight  continued, 
sensations  of  discomfort  regularly  were  felt,  which  were 
accompanied  by  symptrms  of  vegetative  disturbances  of 
vestibular  origin;  these  disturbances  became  intensified 
when  the  astronaut  carried  out  sharp  movements  of  the  head. 

It  was  possible  to  suppress  or  inhibit  these  sensations  by 
maintaining  a  specific  position,  eliminating  quick  movements 
of  the  head  and  forming  conditions  for  carrying  out  the 
mental  and  physical  efforts  required  for  the  flight  program. 
The  results  of  observations  on  the  Vostok-2  gave  reason  to 
expect  that  on  longer  space  flights  the  phenomena  caused  by 
weightlessness  will  be  expressed  In  astronauts  In  a  more 
severe  form  than  occurred  with  Titov,  and  this  may  consti¬ 
tute  an  Inhibiting  factor  In  expanding  space  exploration. 

But  these  fears  and  suppositions  were  not  Justified.  As¬ 
tronauts  Nlkolayev  and  Popovich,  who  spent  four  and  three 
times  as  long  In  space,  did  not  note  any  expressed  dis¬ 
turbances  of  spatial  perception  nor  unpleasant  sensations 
caused  by  the  Influence  of  weightlessness.  Throughout  the 
entire  flight  the  astronauts  retained  their  capacity  to 
carry  out  coordinated  actions  under  conditions  of  weight¬ 
lessness  and  control  their  position  and  the  position  of  the 
space  vehicle.  The  capacity  for  evaluating  the  spatial 
position  was  lost  only  when  the  astronauts  close  their  eyes. 

A  positive  role  In  respect  to  maintaining  spatial 
orientation  during  space  flights  was  played  by  stricter 
measures  adopted  after  Titov's  flight  for  seloctlon  and 
training  of  astronauts.  This  circumstance  is  worthy  of 
serious  attention.  However,  without  any  doubt  the  signifi¬ 
cance  of  individual  peculiarities  of  astronauts  remains  in 
effect.  Naturally  success  achieved  does  not  make  it  less 
imperative  to  penetrate  deep  Into  the  problem  of  weightless¬ 
ness.  The  developing  possibilities  of  conscious,  purpose¬ 
ful  activities  by  man  under  conditions  of  a  lengthy  flight 
in  space  should  constitute  a  stimulus  for  a  further  expansion 
of  the  program  of  research  tvward  elucidating  the  physiological 
mechanisms  of  spatial  perception  under  conditions  of  weight- 
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lessness  and  the  search  for  measures  of  preventing  possible 
disturbances  of  this  activity  of  the  organism  In  space  flight. 
We  have  reason  to  believe  that  Illusory  sensations  and  other 
forms  of  space  perception  disturbances  observed  on  board 
aircraft  and  spacecraft  have  much  In  common  In  their  origin 
and  should  be  viewed  In  the  course  of  studying  them  from 
both  theoretical  positions.  As  Is  Icnown,  there  Is  no  sep¬ 
arate,  special  analyser  which  controls  the  perception  of 
space.  This  complex  function  Is  carried  out  by  a  number  of 
analysers,  primarily  the  optic,  vestibular,  proprioceptor, 
auditory  and  others,  between  which  a  certain  Interaction  Is 
established  during  the  process  of  spatial  orientation  of 
the  organism.  Under  conditions  of  weightlessness,  with  the 
absence  of  an  adequate  gravitation  stimulus,  without  the 
perception  of  conventional  earth  reference  points,  the  func¬ 
tions  of  many  elements  of  the  afferent  systems  are  dropped, 
the  interaction  of  the  afferent  systems  changes  and  the 
execution  of  normal  activity  of  the  central  nervous  system 
In  maintaining  position  and  spatial  orientation  becomes 
difficult  or  Impossible.  The  principle  of  analysor  coordina¬ 
tion,  In  the  opinion  of  Orbell  (13),  constitutes  the  dominant 
principle  In  the  activity  of  the  central  nervous  system. 

In  general  and  experimental  physiology  this  prlr-'lple  finds 
wide  recognition  and  study  (Ayrapet'yants, ( 1  ) ,  anokhln  (2), 
Asratyan  (3),  Berltashvlll  (4),  Volokhov, (5 ) .  Granit  (8), 
Gershunl  (7),  Kravkov  (11),  Kekeheyev  (10),  i^ebedinskly  (12), 
Ukhtomskly  (14),  Chernigovskiy  (15)  ,  while  In  applied 
physiology,  particularly  in  aviation  and  space  physiology, 
as  previously  views  predominate  which  are  based  on  facts 
from  the  Isolated  study  of  Individual  analysors.  However, 

It  is  In  these  areas  of  human  activity,  where  the  external 
coordinating  effects  on  the  organism  frequently  are  of  an 
extreme  nature,  that  study  of  the  coordination  of  the  sensory 
organs  (analysors)  takes  on  exceptionally  great  Importance. 

Proceeding  from  the  principles  of  these  teachings,  we 
carried  out  experiments  to  elucidate  certain  physiological 
laws  of  interaction  of  the  optic,  vestibular  and  motor 
analysors  under  conditions  approximating  flight.  We  elab¬ 
orated  methods  making  It  possible  to  cause  In  subjects  at 
will  various  Illusory  sensations  under  laboratory  conditions. 
The  work  was  carried  out  on  specially  designed  experimental 
laboratory  apparatus.  The  following  were  used  for  affecting 
the  organism:  a  rocking  chair,  a  rotating  chair  on  an  un¬ 
stable  base,  a  cylinder  with  black  and  white  stripes  on  the 
inside,  rotating  around  the  subject.  During  these  effects 
the  motor  reactions,  biopotentials  of  the  skeletal  muscles, 
pulse,  respiration,  blood  pressure,  EEG  were  registered. 

The  experiments  were  done  In  two  variants:  In  one  the  sub¬ 
ject  was  placed  on  a  firmly  anchored  chair,  and  In  the 


-37- 


-*  on  a  with  unetabla  eupport.  Iha  axparlmantm 

bonducted  on  the  subject  slttine  on  a  fixed  support  deaon-  ; 
atrated  (Figure  1)  that  in  the  absence  of  bptio  control  over 
body  position  in  space  static  muscular  tensions  in  the  form 
of  inclined  positions  of  the  head  anu  trunic,  as  well  as 
efforts  carried  out  through  manual  and  particularly  etatlve 
dynamometry,  exert  expressed  inhibition  of  vestibular  and 
vestibular-spinal  reflexes,  ibis  is  particularly  evident 
in  tensing  muscles  to  the  side,  opposite  the  excited  laby¬ 
rinth.  At  the  same  time  there  la  a  point  of  diicrease  of 
vestibular  sensitivity  threehholds,  determined  by  chronaxlm- 
etry.  If  we  used  adequate  excitation  of  the  vestibular 
apparatus  by  rotation,  in  addition  to  the  above  phenomena, 
we  observed  a  decrease  in  the  duration  of  anti -rotation  sen¬ 
sation  an  average  of  3  secords. 


Figure  1 .  Trunk  mcveiaeat  registration  curves  with  the  aid 
of  tensolaeders .  cubjeot  G-v.  A  --  excitation  of  the  ves¬ 
tibular  apparatus  to  the  right  by  threshhold  force  cleccrlc 
current}  B  --  tho  same  with  active  inclination  of  head  to 
left.  1  —  tTunk  movements  to  right  and  left,  2  —  forward- 
backward.  3  --  myogram  of  neck  muscles  to  left,  4  --  right. 
Vertical  Hues  --  one  second  time  indicators.  Break  In 
vertical  lines  --  period  cf  excitation. 

In  entlfe.ly  different  picture  la  seen  in  a  subject 
in  a  state  of  balance  on  an  unstable  base,  whereby  the 
muscle  contractions  for  maintaining  position  became  unstable 


i9rky  (j?tgurt  2).  In  this  cas«  an  Inortatt  of  all  typoa 
of  vastlbaXar  reactions  was  observa^l,  and  they  beoaae  aora 
e:c;;>r«fisad  the  leas  the  support  was  or  degree  of  etabllity  of 
t]>e  eubeot.  This  la  quite  apparent  in  figure  2»  vhioh  ahow*$ 
the  vrunic  Boveaent  ourve  of  the  euwjeot  after  five  rotations 
Oh  a  Saranl  ohair  at  a  rate  of  one  revolution  every  tvo  eeu- 
onde  and  the  result  of  eubsequent  tranefer  of  eubjeot  to  un* 
stable  baae.  It  ie  apparent  that  even  five* time  rotation  on 
a  base  with  an  area  of  625  eq  oa  did  not  oauee  noticeable 
motor  reaotions  and  anti -rotation  seneatlone,  ?jt  when  the 
area  of  support  wae  out  almost  to  half  (239  aq  om)  and  de- 
vi.ationB  from  th:  vertioel  during  balancing  increased  sharp¬ 
ly^  the  influence  of  the  same  irritant  led  to  uomplete  spa¬ 
tial  dlaoriehtation«  aecompanied  by  vegstatlve  reactions  in 
the  form  of  paleneea  of  the  face,  nausaa,  perspiration  and  a 
quickening  of  the  pulse.  Under  balanoe  conditions  the  vee- 
tibular  seneltlvity  threshhold  dosreaeee  by  tvo  to  three 
tiues  end  the  motor  enalysor  reacts  to  lesser  deviations  of 
the  center  of  gravity.  As  the  iegree  of  Insteblltty  in- 
ujreaass,  changes  in  the  £5G  registered  from  the  temporal  eee- 
tiona  cf  the  head  (figure  3)  increase. 
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figure  2.,  Trunk  movement  registration  curves  after  rotation 
five  tiwee  in  rani  oheir.  Subieot  s.  Jnetable  eupport, 

—  eupport  aree  625  eq  cm,  B  and  0  —  239  sq  om,  3  —  aove- 
aenta  to  left  and  right,  0  —  forward -baolward,  i  —  trunk 
movement  curve,  2  —  time  0.5  seconds,  first  arrow  —  be- 
3lru2l3g,  K^eoonc  —  end  cf  rotation. 

Sepresaion  of  the  alpha  rhythm  it  obeerved,  the  appear- 
auoo  of  beta  rhythm  and  peatK-li>e  fluo^tlone,  teatifylag 
to  a  deortaae  in  tha  aotlviV  ct  tha  laltibltory  prooesaea  la 
the  oerebral  oortax,  faeilitatlag  irradiatioa  of  atiDulua 


Figurt  3*  SBCr  of  subjoct  H  under  balenoe  ooadltlons,  1  •• 
in  seated  position  on  solid  support  (oontrol),  fi  —  baleaoe 
conditions  on  unstable  support  625  sq  on  in  area,  0-  —  saM 
on  support  of  289  sq  cm,  D  --  after-effect  on  solid  support, 
1  —  ESQ,  temporal  oonneotlon,  2  --  ooelpital,  3  —  time 
one  second. 

from  the  vestibular  centers  to  'cae  motor  sons  of  the  oortex 
&nd  vegetative  centers,  7be  fact  that  ohloral  hydrate  sig¬ 
nificantly  decreases  vestibular  activity  under  conditions  of 
unstable  equilibrium  and  removes  changes  on  the  SSG,  indi- 
oatos  the  oortioal  dependence  of  proceesee  ooourrlng  in  the 
brain. 

Up  until  the  present  ve  have  observed  phenomena  of 
interaction  betveen  vs.^ titular  and  propHoosptor  aaalyaore. 
Influences  running  from  the  eye  to  the  vestibular  instrument 
present  independent  interest.  It  is  known  from  work  in 
otolaryngology  that  reflexes  from  the  vestibular  Inatrument 
are  sxpresead  to  a  lesser  degree  in  a  case  vdiereby  the  eyes 
are  opsn.  Freviously  it  was  aseumed  that  this  is  ths  rssult 
of  the  effcot  of  a  light  stream,  but  we  learned  that  light 
by  itself  does  not  play  a  part.  If  ths  light  strsaa  ortat- 


5ng  lllumlRfttlon  up  to  160  lx  on  th#  pupil  bas  coaa  Iron  --n 
"'non-orientad"  apace*  its  sffsc^  on  ths  function  of  tbs  ves-j 
tlbuUr  Instrument  was  not  revealed  (figure  4, ) 
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i!’lgj.re  4.  Irauic  Uiovspier.t  ourvas  with  ths  Eiid  oi’  \.c.r:i*c- 
.readf.r8.  Sue:, set  3h.  on  unsta&le  support,  A  --  tontroi, 
--  irrlt&tlcn  by  elfiotrlc  currant  of  threshhol.d  I'oree  of 
vestlDuI'T  apparatus  from  the  right.  SubiJeut  ilxes 
;:iZd  oi\  lighted  bulb,  ^.-Ight  valuo  i6o  lx,  C  -*  t’.is  ettae, 
:.i?:::t  value  160  1*  Yltii  abseros  of  objects  in  field  of 
\'.l.>lun.  ’  --  ttrae  uar'Xsr  0,5  oe-'^nds,  2  —  moveuents  tc 

and  left,  3  --  covemants  forward -backward,  ^  —  Ir- 
itutloa  liar.Ker, 


is  with  closed  eysa,  Irritation  of  tne  vestibular 
apparatus  la  ccnbinatlon  with  eye  lighting  led  to  the 
uTually  obSt^Tved  phauomerta  of  looa  of  equllibrluni  and  ler^gth- 


oriltfi  cf  trie  period  of  irritant  after-effect.  ’Jnder  the  same 
conation?  another  effect  could  be  observed  if  various  object! 

pldcad  Ir  the  fipld  of  vielon  of  the  subject.  The  flx- 
IV  t'f  the  gaze  oia  fixed  ob.;actB  causes  the  aams  Influence  on 
the  vestibular  apparatus  ae  the  effect  of  etatio  muaole  ten- 
nlob.  On  the  other  rand,  the  following  of  moving  visual  ob- 
Jectci  Increaufe.:  vestibular  eensltivlty.  In  these  axperi- 
uentn  as  in  preceding  ones,  sost  clear  data  were  obtalnad 
froa  subjects  under  conditions  cf  stable  balanced  equlllb- 
'^'luii  •  in  a  chair,  Ve  further  learned  that  not  any  gaas 
flxatjou  on  an  iianovable  visual  object  inhibits  vestibular 
rnd  motor  reactions  not  conneottd  with  irritations  to  tbs 
vestibular  apparatus.  Tbs  maximum  inbibltlon  occurred  wbsn  ^ 
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object  Is  40  to  100  cm  from  the  subject  along  a  center*^ 
line  at  e^e  level.  Objects  placed  closer  or  at  an  angle  of  I 
more  than  '30  desreea,  io  not  exert  any  Inhibiting  effect  on 
the  vestibular  reactions  or  the  inhibition  Is  inslgnifloant. 
IrJilbltion  of  vestibular  reactions  by  stlEull  passing  from 
the  visual  analyser  is  stimulated  not  by  the • peculiarities 
cf  the  object  but  by  its  position  relative  tc  the  observer 
and  Its  iSTiObllity.  Ihls  circumstance  makes  it  possible  to 
assert  that  in  Inulbitlon  mechanisms  the  main  role  Is  played 
not  by  light  as  ar>  adequate  Irritant  cf  the  optical  instru¬ 
ment,  but'eye  reactions  involved  with  the  activity  of  the 
eye  muscles,  fixing  the  object  in  the  field  of  vision.  The 
lavs  of  interaction  of  vestibular,  visusl  and  motor  aaalysora 
lay  an  th-?  basis  cf  uethods  elab'^rated  fcr  rsproduclng  ex- 
perio.ental  spatial  llluslona  --  heeling  over,  bending  for¬ 
ward  and  backward,  and  false  sensations  of  turning  upside 
down  under  labcratory  conditions. 

Ilr.os'e  illuscry  sensations  are  the  result  of  irritation 
c:'  the  vei-tlbular  apparatus  and  can  be  attributed  to  cor¬ 
tical  reaotl'ins  occurring  through  insufficient  or  distorted 
iniormatlon  or  che  position  of  the  body  In  space  by  the 
visui-.:.  and  meter  analyr.'ors.  They  can  occur  with  Irritations 
olcsfe  to  the  thresr.holl  and  even  sub-threshnold.  in  the 
latter  cate  false  sensations  occur  as  a  result  of  suasiatlon 
of  weak  irritations  In  the  centers  of  the  vestibular  analyser 
under  ccndltlans  whereby  the  factors  of  vestibular  reaction 
Infilbltlon  ho..'t  been  vreakened  or  are  lackltig.  This  Is  a 
typical  case  cf  conflict  situations  vlthln  the  first  reality 
signal  s.’atcm.  Illuucry  sensations  develop  both  at  the 
moment  cf  irritation  and  during  tne  after-effect  period. 

Thfir  objective  expression  is  a  complex  motor  reaction  occur¬ 
ring  in  resperse  to  ths  false  sensation,  -Vith  streui  lllu- 
^'Ory  sensations  ves^etative  disturbances  are  obeerv«d;  dlz- 
zliiess,  nsuBea,  pulse  acoalera *lon,  etc.  In  some  oases  a 
phase  nature  was  noted  In  the  Illusory  sensations;  u  sasaing 
lltt  to  one  side  was  ^splacad  by  a  false  sensation  of  a  list 
to  the  otner  side.  Experimentally  caused  llluslcns  In  es- 
seuoe  were  approximate  to  false  sensations  cocurring  at  the 
aonent  of  changeover  from  vlouti  flights  on  aircraft, to  in¬ 
strument  flights  and  during  distraction  of  attention’ of  the 
pilot  from  the  instrument  panal  under  conditions  of  short 
duration  velghtlessness  during  flight  ou  a  Happier  trajectory. 

Illusory  sensations  can  orrur  not  only  under  the  In¬ 
fluence  of  the  direct  effect  of  external  factors  on  the  or- 
cauism,  out  also  during  tne  viewing  of  cinerama  films,  dem¬ 
ons  tratl  nr  the  aovsmest  of  an  aircraft  or  automobile  carry- 
int;  cut  Sharp  turns  and  veering,  or  movements  of  a  boat 
rooKing  heavily  In  the  waves.  The  viewers  experience  sen¬ 
sations  sualogous  to  those  which  ^ccur  under  real  conditions 
cf  such  a  flight  or  Journey.  In  sharply  expressed  oases  tt^ 


fimsatloas  Inadequatt  to  tho  erituatioo  art  aocoapanitd  Oy  — t 
Unpleae&nt  sytTiPtoos  of  diatlatss*  nausea  and  vomltlag.  Kotor 
reactions  are  observed  to  the  sic .  opposite  the  turn,  and 
corresponding  uhansoB  in  the  activity  of  heart  and  respira* 
tlon.  as  an  exat&plo  we  include  trunk  moveoeat  ourves,  ooulo* 
grams  and  SMCr  of  the  back  muscles  of  subject  Kh-v,  made  during 
watching  a  film  showing  various  svoluiloas  of  a  plane  la  the 
silr  (figure  5). 
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Flguxe  b.  6>;b>*ct  Kh-ov,  20  fsbruary  1559.  A  —  control 
oculogram,  3  balanced  equilibrium.  0  —  "flight  In  clouds", 
0  "ell  pocKets",  Z  -•  "movomsiii"  of  automoblls  along 
win-ling  mountal.-i  reads,  ?  —  fixed  gauss  on  Kotionless  point 
of  ticroec.  i  —  cculograia,  C,  5  —  3MCt  of  back  muaclea,  3  — 
Eovemenc  to  rl:/hl-ieft  ( tenatiaetrlc  curve),  4  --  movsinent 
f  orward  -  bP  Cora  rd , 

That  phpnooenon,  under  tl*e  leBigaatica  '’■phenomenon  of 
pHi-ticlpacion  "  Is  experienced  b:.'*.  reiaHvaly  small  number  of 
viewers.  Ihe  situation  changes  when  the  viewers  shift  into 
cheirs  with  unstable  support.  The  number  of  pereone  exper- 
I  lancing  unpleasant  sensations  increases  sharply,  and  the 


jiiineatlont  th«nB«lv«a  for  a  oortala  nuabar  of  paraona  ba*  — * 
boca  unbaarabla,  forolx^  thaa  to  laava  tba  auditoriua.  Ihaali 
obaarvatlons  o&oa  again  indicata  that  illusory  aansatlona  ara 
tha  raault  of  changa  in  tha  Intaraotloa  of  analysers  ooa- 
trolling  spatial  parception.  Ihay  daaonstrata  that  illueions 
occurring  with  adequata  irritation  of  tha  vastibular  appara¬ 
tus  oan  ba  caused  in  effaoticg  conditioned  raflax  oonnaction 
through  the  optical  analyser.  I'inally  they  testify  to  tho 
exceptionally  Important  role  in  phenomena  of  spatial  analysis 
and  synthesis  of  the  motor  anslyeor,  normally  exerting  an 
expressed  inhibitory  effect  on  the  reaction  of  the  vestibular 
apparatus* 

Spatial  orientation  during  flight  on  board  modern  air¬ 
craft  and  spaoeoraft  is  effected  only  according  to  the  read¬ 
ings  of  instruments,  signals  from  which  art  addressed  to  tha 
second  actuality  signal  system.  Experience  indicates  that 
mastery  of  this  method  of  handling  an  air  or  spaoeoraft  makes 
a  flight  more  reliable  and  safe.  In  addition,  signals  from 
other  analysers  stimulated  by  physical  fli^t  factors  pass 
into  the  central  nervous  eytem  alongalda  signals  from  in- 
stroments  through  the  optlo  analyser.  Under  normal  flight 
conditions  analysore  and  Instrumentn  furnish  readings  whioh 
correspond  in  slgnifioanoe  and  a  correct  concept  ie  formed 
in  the  pilot  of  the  position  in  space.  But  frequently  a 
situation  arises  during  flight  whereby  the  indications  of 
analyeors,  for  reasons  whioh  are  not  known  yet,  inacourately 
portray  reality,  which  serves  as  a  cause  of  llluaory  sen¬ 
sation.  Such  e  type  of  phenomenon  as  we  know  now,  can  occur 
during  space  flights.  It  is  impcriant  to  kaap  In  mind  that 
ths  occurrance  in  aetroiututB  in  flight  of  unusual  or  un¬ 
pleasant  sensations  and  reactions  is  caused  by  physiological 
factors  occurring  due  to  the  pecullarltiee  of  the  functions 
and  interaotlott  of  efferent  systems  of  the  organlsu.  The 
degree  of  exprtselcn  will  depend  on  a  number  of  causea,  pri¬ 
marily  on  the  general  condition  of  the  organism,  typological 
peculiarities  of  its  nervous  system,  on  the  level  of  prep¬ 
aration  and  tralnlrig  of  the  astronaut,  and  in  particular, 

CQ  the  duration  of  the  flight  under  weightltes  coadltlona. 

Science  does  not  yet  possess  reliable  methols  of  se- 
leotion,  making  it  possible  to  determine  ahead  of  time  the 
degree  of  stability  to  wslghtleaeness  in  a  fhture  astro¬ 
naut.  Mhch  time  and  work  will  be  required  in  order  to  aohieve 
aucoeee  in  this.  Therefore  weigh tleeaness,  as  a  natural  phe- 
nomenon,  as  a  factor  of  the  environment  under  spade  flight  con 
dltions,  remains  as  one  of  the  maior  problems  of  epaoe  physiol' 
ogy  and  medioica.  lixaminatioa  and  solution  of  this  problem 
from  the  viowpoint  of  studying  analyser  interaction  is  ex¬ 
tremely  important  from  tha  viewpoint  of  oonqutring  spaot. 


nai 


of  the  Scientific  Oonferenoe  on  Problems  ofspaoo  Per¬ 
ception  and  Spaclal  Concepts),  Leningrad,  1959* 

2.  P.  K.  Anokhin,  Trudy  (Papers)  of  the  9th  Congress  of 
the  All-union  Society  of  Hiyslology,  Biochemistry  and 
Pharmacology,  3$  1959 »  P^ge  36. 

3.  S.  A.  Asratyan,  f ILtlgJ^Qglyfr,. t8ea$yftl« MX  asiyasy "U" 
temy  (Physiology  of  the  Central  Nervous  System),  AMS, 
Mosoov,  1953. 

4.  I.  S,  Berltashvlll,  Nervnyye  mekhylzmy  povedenlya 
yysshykh  ppzvonoctmykh  zhlvotny^  (Hervous  Behaviour  Meoh- 
anlsms  In  Higher  Vertebraies),  AS  USSR,  Hosoow,  I96I. 

5.  A.  A.  Volokhoy,  Zakonomernytl  ontogenesa  nervnoy 

Rl'nostl  (Ontogenetic  Laws  of  Nervous  Activity],  AS  USSR, 
oscow,  1951. 

6.  ^2.  Geratevol',  :ditoo.log^ya  ohelgvaisa.  y  samo^tlt  (Psy¬ 
chology  of  Humans  In  Aircraft),  Moscow,  1956. 

7.  G.  V,  Gershunl,  Plzlol.  zh.  (Physiological  Journal), 

35,  542,  1949. 

8.  R.  Granlt,  Blektroflzlologlcheskoye  Issledovanlve  re 
tseptsll  (Study  of  Slectrophyslologlcal  Reception 

cow,  1957. 

9.  I.  I.  Kas'yftii*  ^8.  M*  fuganov  and  V.  I.  Yazdovskly, 

IZY.  AN  SSSR  (AS  USSR  News),  Biological  Series,  No  4,  i960. 

10.  K.  Kh.  Kekcheyev,  Nochnoye  zrenl.ve  (Night  Vision),  Mos¬ 
cow,  1946, 

11.  S.  /.  Kravkov,  Yzalgodeystyl.vs  oraanov  ohuvstv  (Inter¬ 
action  of  the  Senses),  AS  USStl,  Moscow,  1^48. 

12.  A.  V.  Lebedinskiy,  Flzlol  zh..  19,  945,  193  5. 

13.  L.  A.  Orbell,  Voprosy  wsshey  nervnov  deyatel*n9Stl 
(Problems  of  Higher  Nervous  Activity),  Moscow,  1949. 

14,  A,  A,  Ukhtomskly,  Sobr.  sooh..  4.  Leningrad,  1945. 

15.  V,  N.  Chernigovskiy .  Intero tsep tor.v  ( Interoceptors ) , 
Medglz,  i960. 

16.  H.  Beck,  J.  Aylat.  Med,.  25,  Ho  3,  235,  1954. 

17.  3.  Gerathewohl  and  H.  Stallings,  J.  A^at.  Med. .  29, 


Lu,  4.  Leningrad,  1945. 
fcseptory  (Interoceptors), 


16.  H.  Beck,  J.  Aylat. 

17.  3.  Gerathewohl  anti 
Ho  7,  504,  1958. 

18.  I.  Whiteside,  Aerc 


8,  719,  1961. 


10,284 

GS0:1873-S 


-45 


FOURTH  OlORI  OONf BRIHOl 


following  Is  the  translation  of  an  artiole 
07  0.  S.  Adrianov  and  M.  Ya.  Rabinovloh  In 


aatli 

I.  p.  gaviova.  Yol  12. Ko  6,  lov«Bbar*Oae«aber 

1962,  ^ge 8  Tp85- 1 » 088^ 


The  conferences  In  Oagry,  or  as  they  are  called, 
the  'Gagry  Talks,"  organized  by  the  AS  Georgian  SSR  at  the 
Initiative  of  academician  Berltashvlll,  has  become  a  fine 
tradition.  The  limited  number  of  participants  and  fine 
organization  to  these  conferences  further  an  extensive, 
creative  discussion  to  all  problems  on  the  agenda.  Between 
15  end  24  January  1962  the  Fourth  Gagry  Ooxiference  was  held. 
The  conference  was  devoted  to  ihe  structure  and  function  of 
cortical  neurons.  In  addition  to  the  papers  on  the  agendum* 
Interesting  reports  were  heard  by  Y.  ^resh  and  Ye.  R. 
Sokolov  on  memory  mechanisms,  as  well  as  a  report  by  P.  G. 
Kostyuk  on  the  work  of  the  neurophysiological  laboratory 
of  Eokley  in  Canberra.  The  conference  was  convened  with 
a  brief  Introductory  word  by  academician  Berltashvlll, 
irtio  greeted  the  participants  In  the  name  of  the  presidium 
of  the  AS  Georgian  SSR.  Berltashvlll  noted  that.  In  spite 
of  certain  success  In  the  field  of  brain  study,  up  to  the 
present  the  problem  of  mental  activity  and  consciousness 
has  been  examined  little  In  the  light  of  the  latest  data 
of  neuromorphology  and  neurophysiology.  A  lively  dis¬ 
cussion  was  prompted  by  the  paper  read  by  Berltashvlll 
entitled  "Structural  and  Physiological  Bases  of  Ifental 
Activity".  Particular  attention  In  this  paper  was  devoted 
to  newest  structural  and  physiological  data  for  laying  a 
basis  for  certain  theoretical  principles.  Analyzing  these 
data,  the  author  concluded  that  oortloal  stellate  neurons 
with  short  axons  are  unified  Into  a  functional  system, 
irtiloh.  In  close  contact  with  Insert  and  association  pyra¬ 
midal  neurons,  plays  an  Important  role  In  the  differentiated 
sensations  and  perception,  as  well  as  reproduction  of  Images 
of  the  external  world.  The  author  assumes  that  the  unifi¬ 
cation  of  stellate  neurons  of  the  primary  zone  of  one  analy¬ 
ser  Is  effected  apparently  with  the  partlolpatlcn  of  pyra¬ 
midal  neurons  of  Its  secondary  zone.  If  optlo  sensations 
take  place  la  field  17  of  the  cortex  (first  optic  sene), 
the  unifioatiOB  of  optic  images  occurs  chiefly  with  the 


participation  of  fields  18  and  19  (secondary  zone). 
Berltashvlll  Introduced  data  from  the  literature  on 
electrical  Irritation  of  the  human  cerebral  cortex  to 
bolster  this  conclusion ,  as  well  as  facts  obtained  In 
the  author's  laboratory  In  removing  various  areas  of  the 
oortex  of  the  optlo  analyser  In  a  dog.  One  assumds  that 
neurons,  carrying  out  lengthy,  rhythmlo  dischargee  In  re¬ 
sponse  to  one  peripheral  impulse,  constitute  stellate 
oelle  with  a  olroumoellular  axon  network.  This  latter. 

In  the  opinion  of  the  author,  oreatee  conditions  for 
neuron  autostimulus.  Stellate  neurons  of  the  second 
group  with  axons,  which  are  removed  far  from  the  body  of 
the  oell,  possibly  serve  for  transmitting  stimulus  Im¬ 
pulses  from  the  thalamic  afferents  to  association  and  In¬ 
sert  pyramidal  neurons.  The  production  of  differentiated 
sensations  apparently  is  a  philogenetlcally  elaborated 
property  of  nerve  cytoplasm.  Baoh  functional  system  con¬ 
sists  of  closed  nerve  rings  of  varying  complexity,  where 
a  stimulus  may  rotate  for  so^e  time  after  the  irritation 
Is  stopped.  The  author  assumes  that  lengthy  retention 
of  Images  Is  caused  essentially  not  by  the  features  of 
sensory  or  other  nexurons  of  the  primary  zone  but  due  to 
the  features  of  the  neurons  and  their  synaptic  Junctions 
In  the  secondary  zone.  The  orientation  reaction,  the 
exoltor  meohanlsm  of  which  Is  firmly  Joined  to  the  func¬ 
tional  system,  providing  perception  of  the  external  world. 
Is  of  great  importanoe  in  the  perception  mechanism. 

The  paper  by  Adrianov  and  Popova  made  an  attempt 
to  compare  data  obtained  on  differences  In  movement  and 
Interaction  during  stimulus  and  inhibition  in  various 
analysers  In  dogs,  both  with  the  general  soheme  of 
structure  and  development  of  the  cortical  and  suboortloal 
levels  of  these  analysers  and  with  the  features  of  their 
oytoarckttec tonic  and  fine  neuron  structure.  In  analyzing 
the  physiological  material  obtained.  It  became  clear  In 
the  first  place  that  there  was  a  greater  tonporal  rate,  and 
in  the  second  case,  more  extensive  Irradiation  of  the 
nervous  processes  from  the  auditory  analyser  to  the 
optlo  and  to  a  lesser  degree  --  to  the  cutaneous.  One 
of  the  possible  explanations  of  these  facts  apparently 
consists  In  an  extensive  prevalence  of  suboortloal  for- 
BAtlons  of  the  auditory  system  over  suboortloal  formations 
of  the  optlo  and  cutaneous  analysers  In  predatory  animals. 
93xls  possibly  creates  favorable  conditions  for  a  transfer 
of  stimulus  to  the  efferent  formations  of  the  neural 
tube  at  the  level  of  the  rhombenoephalon  as  well  as  for 
linking  the  auditory  system  with  asoei^lng  sections  of 
the  retloular  formation,  along  which  afferent  Impulses 
may  reach  a  broad  expanse  of  cortex.  In  analysing  facts 
revealed  on  the  decreased  mobility  of  nervous  prooessss 
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and  longer  retention  of  the  nervous  prooess  of  this  oate« 
gory  and  subsequently  In  the  optic  and  cutaneous  analysors 
in  comparison  with  thi  auditory,  the  authors  primarily 
have  in  mind  thS  peculiar  features  of  the  dortieal  struo- 
ture  (oytoarehlteoionio  and  neurons)  of  the  analysers  under 
oomparison.  The  abundance  in  the  central  optio  field 
of  the  Cortex  of  stellate  cells  with  ciroumcellular  axon 
network  and  pyramids  with  aro-shape  axons,  may  form  fine 
conditions  for  circular  stimulus  circulation. 

Shkol'nlk-Yarros  wrote  a  paper  introducing  original  ' 
material  in  respect  to  the  varying  forms  of  fine  struotural 
mechanisms  and  synaptic  junctions  between  neurons  in  the 
cerebral  cortex.  The  variety  of  structure  of  axodendritic 
and  axosomatio  contacts  leads  us  to  assume  the  existence 
of  a  large  group  of  f\uictlonal  ties,  differing  in  their 
delicate  mechanisms,  origin  and  form.  Typical  cortical 
pyramidal  cells  constitute  obviously  the  substratum  of  the 
greatest  convergence  of  stimulus  in  the  cerebral  cortex. 

Bj  nature  of  synaptic  interrelationships  in  the  pyramidal 
neuron  more  than  ten  types  of  bonds  can  be  distinguished. 
Synapsis  with  dendrites  and  stellate  cell  bodies  are  dif¬ 
ferentiated  depending  on  the  variety  of  cells.  Cells  with 
ascending  axons,  possessing  abundant  Introcortioal  junctions, 
apparently  play  an  Important  role  in  stimulus  circulation 
in  the  cortex  Itself.  Delicate  structural  mechanisms  of 
juncture  between  the  neurons  differ  greatly.  No  less  than 
15  different  sources  of  s^rnaptlc  terminal  can  be  discovered 
by  origin  in  the  optic  cortex. 

An  interesting  paper  was  read  by  A,  B.  Kogan  on 
studying  the  tie-up  of  function  with  chemlsm  of  the  cor¬ 
tical  neurons.  The  method  of  single  count  of  electro- 
physiological,  hlstochemloal  and  struotural  neuron  changes 
elaborated  by  the  author  made  it  possible  to  elucidate 
certain  histochemlcal  correlations  of  change  in  the  funo- 
tional  state  of  the  neurons  of  the  optio  cortex  of  a  cat 
with  the  action  of  rhythmic  light  flashes.  The  author 
was  successful  in  fixing  a  rapid  Increase  in  the  activity 
of  suoclno-dehydrogenase,  chiefly  in  the  region  of  the  basal 
dendrites  of  the  nerve  cells,  and  a  stable  increase  in 
rlbonuolelo  sold  concentration  in  neuron  cytoplasm.  Cer¬ 
tain  reactions  were  also  noted  in  the  sulfhydril  groups, 
phosphatase  and  bound  potassium.  The  desoxyribonuolelo 
sold  content  remained  constant.  Stimulus  of  the  motor 
analyser  neurone  caused  analogous  effects  in  altering  ex¬ 
change. 

l^fferenoes  in  the  chemical  organization  of  nerve 
oells  in  the  brain  formations  of  vnrylng  phylogenetlo  age 
were  demonstrated  in  ^e  structures  of  oortloal  nuclei  of 
the  motor  and  optio  analysors  of  a  hedgehog,  rabbit,  dog 


aad  monkey  In  the  paper  by  Portugalov,  Buepyuk  and 
Gershteyn,  with  the  aid  of  hlstoohemloal  methods  of  eluci¬ 
dating  functional  groups  of  albumen  nature  in  various  for¬ 
mations  of  the  cutaneous  and  motor  analysor,8|  of  a  oat  and 
with  the  distribution  of  certain  oxidizing  femieintB  (suc- 
oino-oxydase  system,  oytochromoxydase,  DFN-dlaphorase } . 
Materials  were  introduced  which  confirmed  the  viewpoint  that 
a  shift  of  processes  of  matter  exchange  must  take  place  in 
the  evolution  of  the  nervous  system  from  the  body  of  the 
nerve  cell  to  its  appendices.  The  cortical  nuclei  of  the 
cutaneous,  motor  and  optic  analysers  of  various . animals 
differ  in  their  chemical  architectonic.  There  is  a  corre¬ 
lation  between  the  morphological  and  chemical  differen¬ 
tiation  of  the  structures  of  the  cortical  nuclei.  Within 
the  limits  of  the  analyser,  formations  carrying  out  various 
functions  differ  by  hlstochemlcal  indicators.  This  is 
spread  to  the  che mi co -architectonic  of  the  entire  formation 
as  a  whole,  and  to  the  chemical  organization  of  individual 
neurons.  Kupalov,  Obukhova  and  Khananashvili  in  their  ' 
paper  introduced  the  results  of  their  systematic  studies 
of  structural  ties  and  functional  features  of  various  sec¬ 
tions  of  the  optic  analyser  in  a  dog.  The  paper  confirmed 
the  viewpoint  that  individual  T'.elds  of  the  occipital  re¬ 
gion  differ  in  their  efferent  associatlonal  and  projection 
channels.  The  authors  devoted  particular  attention  to  a 
study  of  the  features  of  fields  18  and  19  of  the  occipital 
region  in  the  function  of  vision.  It  was  demonstrated  that 
with  the  removal  of  these  fields  only  the  most  complex  op¬ 
tical  function  is  disturbed  —  differentiation  of  conditional 
stimulators  close  in  form,  while  deep  differentiation  of 
forms  is  not  disturbed.  Disturbances  of  complex  optical 
function  occur  also  with  damage  to  the  posterior  sections  of 
the  sinoipital  region  (field  7).  Disturbance  of  conditioned 
reflexes  on  complex  stimuli  is  expressed  more  strongly  than 
in  eliminating  fields  18  and  19.  The  authors  assume  also 
that  the  frontal  region  in  dogs  may  participate  specifically 
in  the  complex  optical  function  and  in  cooperation  with  the 
optical  and  auditory  analysors. 

7e.  K.  Sokolov  devoted  his  paper  to  analysis  of  the 
results  of  studying  the  processes  of  model  making  in  the 
central  nervous  system  of  animals  and  humans.  The  pro¬ 
cesses  of  modeling  the  nervous  system  of  some  properties  of 
external  effects  were  examined  in  the  examples  of  extinguish¬ 
ing  orientation  reflexes.  With  much  experimental  materials 
the  author  convincingly  demonstrated  that  the  orientation  re¬ 
flex  occurs  not  on  the  stimulus  itself  but  as  a  result  of 
collation  of  the  oharaoterlstics  of  the  operating  stimulus 
with  traces  of  its  previous  applications  —  with  the  "nerve 
model  of  the  stimulus".  According  to  the  author's  idea. 


the  orientation  reaction  ooours  when  Incoming  afferent  Im¬ 
pulses  cease  to  o^respohd  to  the  "nerve  model"  of  the  pre¬ 
vious  stimulus.  ThUd  the  ezoltor  of  the  oz^lentatlon reaction 
Is  not  the  same  af/erent  stimulus  bat  "disagreement"  between 
the  present  Impulses  and  the  previous  traces.  She  author 
Introduced  data  which  testified  to  the  presence  of  special 
neurons  capable  of  effecting  extrapolation  of  real  afferen- 
tatlon  and  the  comparison  of  extrapolation  with  present  Im¬ 
pulses. 

A  paper  by  N.  N.  Szldzlshvlll  expounded  the  results 
of  research  on  the  electrical  activity  of  the  cortex  and 
the  large  hemispheres  of  a  rabbit  after  switching  off  the 
optic  function  both  at  maturity  and  In  the  early  post-natal 
period  before  the  animal  can  see.  In  sexually  mature  rab- 

•  bits,  after  their  eyelids  being  sewn,  electrical  activity 
throughout  the  cortex  was  not  changed.  After  enucleation 
of  the  eyeballs  of  rabbits  several  days  before  sight  came, 

•  spontaneous  activity  differed  almost  not  at  all  from  the 
spontaneous  activity  of  a  control  rabbit  with  normal  vision. 
Some  time  later  sound  jolts  caused  a  desynchronlzlzig  In¬ 
fluence  on  the  rabbits  of  both  groups  on  rather  well- 
expreseed  cortical  activity  of  various  regions.  Only  In 
the  optical  regions  of  the  blinded  rabbit  was  relatively 

low  activity  noted.  The  absence  of  differentiated  responsory 
actions  to  peripheral  stimuli  was  noted  In  the  rabbits  with 
partially  switched  off  optical  function  by  sewing  the  eye¬ 
lids,  If  the  lids  were  sewed  shut  not  long  before  the  normal 
time  for  eyesight.  Morphological  studies  of  the  cerebral 
cortex  carried  out  five  months  after  eye  enucleation  demon¬ 
strated  that  the  cytoarchl tec tonic  of  field  17  of  the  cortex 
was  relatively  preserved,  but  In  layer  5  regions  were  dis¬ 
covered  which  were  missing  cellular  elements.  These  phe¬ 
nomena  were  not  observed  In  cases  whereby  the  eyelids  of  the 
rabbit  were  sewed  together,  but  through  which  dispersed 
light  oould  penetrate  In  a  diffused  form. 

Ya.  Buresh  (Prague)  reported  the  results  of  his 
(jointly  with  0.  Bureshova,  Plfkova,  Ryudlger,  and  Veys) 
research  on  the  tonic  Influence  of  the  cortex  of  the  large 
hemispheres  on  the  activity  of  subcortical  formations.  For 
analysis  of  cortical-subcortical  relations  the  method  of 
functional  removal  of  the  cortex  was  used,  through  spreading 

*  depression.  Studies  of  changes  in  the  phonal  activity  of 
potentials  and  reactions  of  various  neurons  of  a  number  of 
diencephalic  and  mesencephalic  formations  during  spreading 

*  depression  caused  the  author  to  come  to  the  oonoluslon  that 
the  Influence  of  the  cortex  on  diencephalic  formations  Is 
of  a  stimulant  nature  In  the  Inhibiting  Influence  on  the 
oortloal-retloular  junctions  of  the  midbrain.  A  study  of  the 
Influence  of  spreading  depression  on  the  conditioned  reflex 


50- 


aotivity  of  rats  demonstrated  the  effeotlveneee  of  appll* 
oation  of  this  phenomenon  for  funotlonal  dissoolatlon  of 
oortloal  and  suboortloal  oomponents  of  the  oondltloned  re¬ 
flex. 

1.  I.  Roytbak  and  S.  M.  Butkhuzi  devoted  their  paper 
to  the  still  unclear  mechanisms  of  the  reaction  of  "awaken¬ 
ing"  during  the  effect  of  peripheral  stimuli.  The  authors 
assert  with  great  substantiation  that  the  reaction  of 
awakening  during  peripheral  stimuli  Is  effected  by  speolflo 
afferent  Impulses  coming  Into  the  auditory  cortex,  and  Is 
connected  with  arousing  the  neurons  of  the  fourth  and  third 
cortical  layers.  In  confirmation  of  these  premises  re¬ 
sults  are  given  of  experiments  with  stimulus  of  the  medial 
elbow-shaped  body  and  reticular  formation  of  the  mldbraln. 
Stimulation  by  electric  current  of  the  medial  elbow¬ 
shaped  body  causes  In  the  auditory  cortex  the  EBG  reaction 
of  awakening,  accompanied  by  corresponding  behavioral  acts 
which  are  not  distinguished  from  analogous  sound  effect. 
Oooling  of  the  auditory  cortex  with  chlorethyl  inversely  . 
inhibits  the  waking  reaction  during  stimulation  of  the 
medial  eibow-shapod  body;  cooling  does  not  Influence  the 
activity  of  other  regions  of  the  cortex,  reticular  formation 
of  the  mldbraln  and  the  medial  body  itself.  At  the  same 
time  stimulus  of  the  reticular  formation  of  the  mldbraln 
as  before  causes  a  wakening  reaction.  A  relatively  more 
rapid  dying  out  of  the  waking  reaction  during  stimulus  of 
the  medial  body  in  comparison  with  stimulus  of  the  reticular 
formation  of  the  mldbraln  also  testifies  In  favor  of  the 
cortical  origin  of  this  phenomenon.  Judging  by  results  ob¬ 
tained  we  can  presuppose  the  existonce  of  two  structural- 
functional  mechanisms  of  waking  reaction,  the  activity  of 
which  can  be  independent  under  certain  conditions. 

A  paper  by  K.  Ya.  Rabinovich  was  devoted  to  charac¬ 
teristics  of  the  electrical  reactions  of  certain  layers  of 
the  cortex,  occurring  in  response  to  the  effect  of  various 
stimuli,  and  analysis  of  the  functional  importance  of  these 
reactions.  The  experiments  elucidated  local  Increase  in 
amplitudes  and  frequencies  of  oscillations  in  the  fourth 
and  second  layers  of  the  cortex  of  the  sound  analysor  in 
response  to  sound,  of  the  optic  analyser  In  response  to 
light  and  the  outanecus  analyser  in  response  to  electrical 
stimulus  on  the  paw  of  an  animal.  Local  layer  activation 
Is  connected  with  the  structural  peculiarities  of  these 
layers.  In  which  stellate  ne\irons  with  short  axon  are  oon- 
oentrated,  upon  which  the  primary  section  of  the  oortioal 
afferents  terminate:  In  the  fourth  layer  afferents  from 
the  suboortloal  elements  of  a  given  analysor.  In  the  second 
layer  —  association  afferents  from  other  oortloal  terri¬ 
tories.  Prolonged  application  of  stimuli  leads  to  the 
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appearance  In  the  $EG  of  the  cortical  layers  persisted  ac¬ 
tivity,  chiefly  In  those  layers  of  the  cortex  which  selec¬ 
tively  reacted  to  the  effect  of  adequate  stimulus. 

A  paper  by  G.  D.  Smirnov  was  on  certain  principles 
of  the  functional  organization  of  the  nervous  center.  Based 
on  studies  of  Induced  potentials  and  reactions  of  various 
midbrain  roof  neurons  of  lower  vertebrates,  the  author  oame 
to  a  number  of  theoretical  conclusions  In  respect  to  the 
mechanisms  of  neuron  activity.  The  main  conoluslon  of  the 
author  consists  In  the  fact  that  reaction  of  various  neurons 
Is  determined  by  the  nature  of  postsynaptlc  stimulus,  created 
In  the  dendrites.  This  Is  confirmed  by  the  following  basic 
facts:  the  surface-negative  potential  of  the  mldbraln  roof 
of  lower  vertebrates,  reflecting  dendrite  postsynaptlc  ac¬ 
tivity,  always  precedes  the  reactions  of  Individual  neurons, 
which  are  causally  linked  with  them.  Placing  gamma-amino 
butyrous  acid  on  the  surface  of  the  mldbraln  roof  causes 
Inversion  of  the  polarity  of  Induced  potential  with  sub¬ 
sequent  decrease  In  the  activity  of  Individual  neurons. 
Comparing  latent  periods  of  Induced  potential  and  the  reac¬ 
tion  of  Individual  neurons,  the  author  came  to  a  oonoluslon 
on  spread  of  stimulus  along  the  dendrite  and  calculated 
the  speed  of  this  spreading,  which  Is  3  om  per  second.  Of 
Interest  also  are  data  by  the  author  to  the  effect  that  In¬ 
version  of  polarity  of  Induced  surface  potential  of  the 
roof  with  acid  Introduced  depends  on  the  opposite  orien¬ 
tation  of  the  layer  of  neutrons  placed  under  the  surface 
layer,  whereby  the  acid  depresses  the  reaction  of  the  svurfaoe 
layer  and  unmasks  the  reaction  within.  In  spite  of  data 
found  In  the  literature,  the  author  did  not  find  In  the 
roof  of  lower  vertebrates  special  synapses  creating  post¬ 
synaptlc  hyperpolarlzatlon. 

A  paper  by  A.  I.  Karamyan  demonstrated  the  stage 
principle  of  morphophyslologlcal  evolution  of  the  central 
nervous  system,  at  the  basis  of  which  lies  the  layering 
of  physiologically  young  forms  of  nervous  activity  over 
older  forms.  In  the  lanoelet  various  sections  of  the  nerve 
tube  with  Identical  Intensity  react  to  various  exteroceptive 
stimuli  and  primitive  temporary  connections  can  be  obtained 
and  eliminated  through  stimulus  of  various  sectors  of  the 
nerve  tube  after  their  complete  dissociation.  In  cyolo- 
stomata  elements  of  diffusiveness  are  retained  In  respect 
to  perception  of  light  stimuli,  although,  as  eleotrophy- 
slologlcal  data  Indicate,  the  functions  are  already  con¬ 
centrated  In  specific  regions  of  the  brain.  The  process 
of  concentration  of  exteroceptive  afferents  In  specific 
systems  of  the  brain  Is  concluded  In  plaglostoml  and  bone 
fish.  Beginning  with  amphibia,  the  hemispheres  of  the 
forebraln  participate  In  Integration  of  nervous  activity 
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of  exteroceptive  syeteoiB.  In  reptllla  and'aves  tbit  role 
of  the  hemlepheree  le  even  greater,  although  for  them  also 
the  teotooerebellar  system  of  integration  Is  the  basic 
form  of  Integrative  activity.  Eixohange  of  this  form  of 
Integration  takes  place  In  mammals,  In  whom  phylogenetl- 
oally  old  forms  of  connection  are  either  eliminated  or 
completely  reorganized. 

V»  M.  Okudzhava  reported  on  the  results  of  research 
on  the  dendrite  activity  In  the  cortex  of  the  large  hemi¬ 
spheres.  The  primary  conclusion  at  which  the  author  arrives 
Is  that  the  apex  dendrites  of  the  pyramidal  neurons  of 
the  oortex  of  the  large  hemispheres  are  provided  with  a 
postsynaptlo  membrane  and  do  not  have  a  membrane  generating 
peak  potential,  and  that  the  apex  dendrites  also  have  de¬ 
polarization  and  hyperpolarlzatlon  synapses.  In  the  opinion 
of  the  author,  this  hypothesis  explains  well  the  nature 
of  the  Influence  of  a  number  of pharmacological  substanbes 
on  dendrite  potentials,  posttetanlo  potentiation  df  dendrite 
activity  and  Influence  of  polarization  of  the  cortex  our- 
faoe  on  dendrite  potentials. 

A  paper  by  I.  S.  Szhavrlshvlll  analyzed  the  Induced 
potential  of  the  cortex  of  the  large  hemispheres.  Accord¬ 
ing  to  the  author  surface  negative  potentials  reflect 
the  activity  of  the  nerve  elements  placed  on  the  top 
level  of  the  diameter  of  the  cortex.  The  author,  applying 
gamma-amino  butyrous  acid  in  studying  the  nature  of  changes 
of  potentials  under  the  effect  of  this  acid,  came  to  the 
conclusion  that  these  changes  are  not  caused  by  activity  of 
hyperpolarlzlng  axodendritic  synapses.  Of  Interest  also 
is  the  conclusion  drawn  by  the  author  that  the  results  of 
studying  readings  of  potentials  from  deep  within  the  cor¬ 
tex  do  not  agree  with  the  hypothesis  of  Interrelations  be¬ 
tween  "sources  and  flow-offs"  of  electric  current  applica¬ 
ble  to  the  cerebral  oortex. 

All  the  papers  read  at  the  conference  were  subjected 
to  deep,  businesslike  and  critical  discussion,  whloh  will 
undoubtedly  aid  In  a  further  creative  elaboration  of  the 
complex  probleoBof  experimental  neurology. 
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